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City of Beatrice
Beatrice, Nebraska

Engineering Report
WWTF Capital Improvement Plan

I. INTRODUCTION
A. Purpose

The purpose of this study is to provide the City of Beatrice with an evaluation of its
Wastewater Treatment Facility (WWTF). This plan will review current and future
standards and regulations and outline a plan for the City to follow to comply with
current and future regulations and standards.

Foremost among the reasons for undertaking this study were: Concerns over
potential future Federal and State permit limits for treatment, and the economics of
other treatment alternatives available to the City.

On June 26, 2013, the Nebraska Department of Environmental Quality (NDEQ)
issued the City an updated National Pollutant Discharge Elimination System
(NPDES) Permit. The updated permit adds requirements for monitoring of total
nitrogen and total phosphorous. Since the NDEQ is now requiring monitoring of
these water quality parameters, it is believed that the NDEQ will set discharge
limits for total nitrogen and total phosphorous when the next NDPES permit is
issued, which may require year-round disinfection. The next NPDES permit is
scheduled to be issued on June 30, 2018. A review of the eXisting plant and
recommendations for improvements is necessary to assure it will meet current and
proposed discharge standards.

Should the NDEQ set limits for total nitrogen, total phosphorous and year-round
disinfection when the next NPDES permit is issued, the City will have to make
improvements to the WWTF and the following schedule has been prepared to help
the City determine when improvements may be required to be in-place.

Cumulative Compliance

Activity Date Time Compliance TImeFrarne
Frame from ReportTime Frame Completion

Current NPDES June 26, 2013 NA NA NA
Permit Issued
Next NPDES Permit
Scheduled to be June 30, 2018 5 Years 5 Years 4 Years
Issued
Design Improvements
and Submit Plans & June 30, 2019 1" Year 6 Years 5 YearsSpecifications to the
NDEQ
Initiate Construction June 30, 2020 2'~ Year 7 Years 6 Years
Complete

June 30, 2021 3'd Year 8 Years 7 Years
Construction
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B. Scope
The scope of this Wastewater Treatment Facility Capital Improvement Plan is as
follows:
~ Provide a regulatory review of the current and future NPDES permit limits.
~ Evaluate improvements required at the existing plant.
~ Evaluate potential improvement alternatives to meet future regulatory

requirements. Alternatives will be evaluated based on feasibility, economics.
potential liability. operational requirements. flexibility. and long-term needs.

~ Prepare anticipated budget costs for recommended improvements.
~ Develop a Capital Improvement Plan (CIP) to provide a time frame for

improvements over the next 10 years at 1-year intervals.
~ Identify potential funding sources.
~ Prepare a report so summarize the findings.

The CIP report will be used to prepare a cost of service analysis and sewer rate
study.

013-2627 1-2
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II. INFLUENT FLOW AND WASTE LOADING PROJECTIONS
The size and location of the proposed WWTF must be compatible with future needs of
the area to be served. Factors which reflect the future needs and which have a
particular bearing on the facilities planning process are land use, demographic, and
economic growth.

A. Land Use
Land use regulations within the corporate limits of Beatrice have been developed.
The City Council has the final authority concerning growth policies of the City. The
purpose of regulation is to provide for the orderly development and growth of the
area in such a way as to protect the environment, public health, safety, and
welfare. The City zoning ordinances aid in controlling future development.

The current land classifications for Beatrice are not anticipated to change within the
current 20-year planning period. Land use for all land within a 2-mile radius of the
existing City limits is residential or agricultural. The existing treatment plant falls
within this areas so classified.

B. Economic Activity
Beatrice serves as a retail center for residents in the southeast area of Nebraska.
Agriculture is a major form of employment and provides the base for the City's
economy. There are several major industries in the area including ExMark, Store
Kraft Manufacturing Company, World lawn/Encore, Neapco, Koch Nitrogen and
Agrium. The City continues in the effort attract jobs and economic development
including working to fill the now vacant Husqvarna Building. In addition, the
biodiesel plant is scheduled to be placed into service. Added manufacturing and
jobs will increase waste flows and loadings at the WWTF.

C. Population
The City of Beatrice had experienced a stable growth pattern between 1940 and
1980. The population declined between 1980 and 1990 and for the last 20 years,
growth has been flat; refer to Table 11-1 below. Based upon this information, City
staff doesn't feel it's appropriate to project significant population growth.
Therefore, it will be assumed that flat growth will continue, but waste flow and
loadings will be increased based upon economic development, i.e., added
industrial and manufacturing uses. For the purposes of this study, flow and
loadings are assumed to increase by 15%.

013-2627 11-1
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If D tIPa e - Istonca opu a Ion aa
YEAR POPULATION
1940 10,083
1950 11,813
1960 12,132
1970 12,389
1980 12,891
1990 12,354
2000 12,496
2010 12,459

T bl 111 H'

D. Treatment Plant Flow and Waste Loading Projections
Municipal WWTFs are designed on the basis of quantity of flow and organic
content of the raw wastewater. The wastewater quantity for sizing the components
of the plant varies, but a primary design parameter is the average daily flow during
the year.

In 1995 when the most recent facility plan was prepared, the average residential,
commercial, and industrial flow was found to be 181 gallons per capita per day.
This per capita flow rate is higher than average for a community of this type. It was
determined that excess infiltration may exist within the wastewater collection
system and that inflow will have an effect on future design of the system. Since
that time, the utility has worked to line sewer mains in order to reduce infiltration
and inflow. In addition, the City has lost some industries which were large water
users. Based upon the influent flow data from 2008 through 2013, average
residential, commercial, and industrial flow is 91 gallons per capita per day.

As previously discussed, population growth over the last 30 years has been flat.
Future population will be assumed to be 12,500. Flow and loading projections will
be increased by 15% to account for future economic and industrial growth.

Based upon the projected population equivalent of 12,500 and industrial capacity,
the future average daily design flow for the WWTF will be 1,500,000 gallons per
day. The extreme annual peak hour flow was calculated using a calculation from
Ten States Standards (see Figure 1 of the 2004 edition). The calculation is listed
below:

Peak Hourly to Average Flow Peaking Factor =
18 + ';P

4 + ';P

P is the population in thousands. The peaking factor using this equation is 2.86.

The resulting current peak hour flow is 3.74 MGD. From a review of City influent
and effluent flow records, some inconsistencies in the data were observed between
the flow measurements.
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It was determined that the effluent flow rates would be used for the purposes of this
evaluation. See Table 11-2 for hydraulic flows and loading rates.

Organic content of municipal wastewater is defined by concentrations of
Biochemical Oxygen Demand (BODs), Total Suspended Solids (TSS), and
ammonia. Ammonia and Total Kjeldahl Nitrogen (TKN) were calculated using an
assumed concentration of 25 mg/L and 45 mg/L, respectively. Future land use
does not indicate a change in the land use pattern which has been maintained
throughout the past. The present domestic waste load was used for design of
future wastewater treatment improvements. The domestic waste load was
determined from existing City of Beatrice WWTF records. It is recommended that
additional testing be performed to develop an organic loading baseline for nutrients
listed below with assumed loading parameters.

Table 11-2: Design Loadings
HYDRAULIC FLOW

Hydraulic Flow Present Design Year 2034
Averaoe Dailv Dry Weather (2008-2013) 1.31 MGD 1.50 MGD
Average Annual Max Month 1.63 MGD 1.87 MGD
Peak Day (Effluent) Flow Rate (Jan. 23, 2010) 2.39 MGD 2.75 MGD
Extreme Annual Peak Hour Flow (Ten States) 3.74 MGD 4.31 MGD
Extreme Annual Dav (June 6,2008) 5.83 MGD -

ORGANIC LOADINGS
BOD (Ib/day) Present Design Year 2034

Averaoe Annual Loadino 1,504 1,730
Average Annual Max Month 1,872 2,811
SS (Ib/day) Present Design Year 2034
Averaoe Annual Loadino 2,249 2,586
Average Annual Max Month 2,798 5,113
Ammonia (Ib/day) Present Design Year 2034
Averaoe Annual Loadino - Assumed (25 moll) 492 565
Total Kjeldahl Nitrogen IIb/day) Present Desion Year 2034
Average Annual Loading - Assumed (45 mg/L) 612 704

E. Process Sampling
Composite samples were collected from the eXisting process to determine
operational efficiencies. This included collecting 24-hour composite samples at 4
locations: 1) from the plant influent, 2) from the primary clarifier effluent trough, 3)
from the trickling filter effluent in Control Structure No.2, between the trickling filter
and Rotating Biological Contactors (RBCs), and 4) from the plant effluent control
structure. Samples were obtained within the timeframe from December 12 to 18,
2013. The samples were analyzed for several parameters with results as
summarized in Tables 11-3. Copies of the lab analysis are included in Appendix
<lA."
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Table 11-3: Average Composite Sampling Resu ts

Parameter, mg/l

Ammoniacal Nitrogen

BOD

Soluble BOD

TSS

pH,S.U.
Parameter, In Ibslday
11.14 MGD flow ratei

WWTP
Influent

19.3

168.33

42.33

196.33

7.62

Primary
Clarifier
Effluent

20.7

105.33

34.33

77.67

7.68

Trickling
Filter

Effluent

9.88

72.33

17.67

69.00

7.79

WWTP
Effluent

1.54

16.33

5.33

15

7.92

013-2627

Ammoniacal Nitrogen

BOD

Soluble BOD

TSS

pH, S.U.

183.50 196.81 93.97 14.64

1,600.45 1,001.47 687.72 155.29

402.49 326.43 167.97 50.70

1,866.66 738.42 656.02 142.61

- - - -
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III. WATER QUALITY STANDARDS
Water quality planning activities in Nebraska are presently handled by the NDEQ and
Nebraska Environmental Quality Council. They are responsible for setting water quality
criteria and establishing treatment requirements necessary for maintaining the defined
level of water quality. The regulations require a minimum of secondary treatment for all
municipal wastewater.

The need for treatment beyond secondary treatment is determined on the basis of the
flow available in the receiving stream for dilution of the plant effluent.

The Nebraska Environmental Quality Council has set criteria for parameters of water
quality in the various streams and impoundments in the State, in order to protect and
enhance their value for designated uses. The State is in a continual process of
reviewing all these classifications and uses and may be making substantial changes in
the near future.

For surface waters there are anti-degradation clauses, as defined in NDEQ Title 117,
Chapter 3, which require that existing water quality not be adversely affected. A State
Resources Water - Class A is an outstanding State or National Resource that shall be
maintained and protected.

State Resource Waters - Class B are waters whose existing quality is better than the
established standards as of the date that such standards become effective. These
waters will be maintained at this high quality unless it has been affirmatively
demonstrated to the State that a change is justifiable as a result of necessary
widespread economic or social development. If water quality is to be degraded, without
changing existing water uses, the strictest statutory and regulatory requirements will be
applied to new and existing point sources through the wastewater discharge permit
process and new source performance standards.

A. Description of Standards
1. Beneficial Water Uses

The beneficial surface water uses and their definitions listed below are
existing or attainable under current water quality standards.

The beneficial uses are assigned to each stream segment within or bordering
upon the State of Nebraska. The proposed beneficial uses of water stated
pertain to water quality.
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Beneficial uses are classified by the following:
~ Recreation
~ Aquatic Life
~ Coldwater (Class A and B)
~ Wannwater (Class A and B)
~ Water Supply
~ Public Drinking Water
~ Agricultural
~ Industrial
~ Aesthetics and Public Health

The following are definitions and criteria applied to each beneficial use from
the NDEQ Water Quality Standards.

B. Recreation
1. Primary Contact Recreation

This use applies to surface waters that are used, or have a high potential to
be used, for primary contact recreational activities. Primary contact
recreation includes activities where the body may come into prolonged or
intimate contact with the water, such that water may be accidentally ingested
and sensitive body organs (e.g., eyes, ears, nose, etc.) may be exposed.
Although the water may be accidentally ingested, it is not intended to be used
as a potable water supply unless acceptable treatment is applied. These
waters may be used for swimming, water skiing, canoeing, and similar
activities.

a. Fecal Colifonn Criteria
Bacteria of the fecal coliform group shall not exceed a geometric mean
of 200/100 ml, nor equal or exceed 400/100 ml, in more than 10% of the
samples. These criteria are based on a minimum of 5 samples taken
within a 30-day period. This does not preclude fecal coliform limitations
based on effluent guidelines.

These criteria apply during the recreational period of May 1 through
September 30.

C. Aquatic life
1. General Criteria

The following criteria apply to all aquatic life use classes.

013-2627

a. pH (Hydrogen Ion Concentration)
Hydrogen Ion Concentrations, expressed as pH, shall be maintained
between 6.5 and 9.0; unless pH values outside this range are due to
natural conditions.
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Temperature
The temperature of the receiving water shall not be increased by a total
of more than 5°F (3°C) from natural, outside the mixing zone. The
mixing zone is defined based on the receiving stream and ammonia
concentrations, and is determined by the NDEQ. For cold waters the
maximum limit is 72°F (22°C) with an allowable change of 5°F (3°C)
from natural. For warm waters the maximum limit is gO°F (32°C).

Toxic Substances
Surface waters of the State shall be free from toxic substances in toxic
amounts. No toxic substances alone or in combination with other
substances in concentrations rendering the receiving water unsafe or
unsuitable for aquatic life will be allowed.

Petroleum Oil
Petroleum oil shall not exceed 10 mg/L.

Total Dissolved Gases
Not to exceed 110% of the saturation value for gases at the existing
atmospheric and hydrostatic pressures.

Hydrogen Sulfide
Not to exceed 0.002 mg/L as undissociated hydrogen sulfide.

Biological Criteria
Any human activity that would significantly impact or displace an
identified "key species" shall not be allowed. Key species are identified
as endangered, threatened, sensitive, or recreationally important
aquatic species. Key species are designated by stream segment, if a
significant population exists. The following list defines the aquatic
species considered by the NDEQ to be key species.

013-2627

Threatened Species

Lake Sturgeon
Pallid Sturgeon (Endangered)
Northern Redbelly Dace
Pearl Dace
Fine Scale Shiner
Black Nose Shiner

- Topeka Shiner (Endangered)

Sensitive Species

Lake Chub
Brook Stickleback
Iowa Darter
Johnny Darter
Orange Throat Darter
Black Nose Dace
Grass Pickerel
Pumpkinseed
Golden Shiner
Common Shiner
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Coldwater
These are waters that provide, or could provide, a habitat consisting of flow,
water quality, and other characteristics such as substrate composition that
are capable of maintaining populations of coldwater biota. Coldwater biota is
considered to be life form in waters where temperatures seldom exceed 25°C
(7rF).

a. Class A - Coldwater
These waters provide a habitat which supports natural reproduction of a
salmonid (trout) population. These waters also are capable of
maintaining populations of a variety of other coldwater fish and
associated vertebrate and invertebrate organisms and plants on an
annual basis.
~ Dissolved Oxygen

Criteria vary based on the time of year and are not detailed in this
report. Dissolved oxygen ranges are from 4.0 to 9.5 mg/L.

~ Total Ammonia (as nitrogen)
Total Ammonia values vary from 6.56 mg/L at pH of 6.6 to 0.18
mg/L at an pH of 9.0 on a 3D-day average, depending on
temperature.

~ Residual Chlorine
Residual Chlorine shall not exceed 0.021 mg/L on a 4-day average.

b. Class B - Coldwater
These are waters that provide, or could provide, a habitat capable of
maintaining populations of a variety of coldwater fish and associated
vertebrate and invertebrate organisms and plants on an annual basis or
which supports the seasonal migration of salmonids. These waters do
not support natural reproduction of salmonid populations due to
limitations of flow, substrate composition, or other habitat conditions, but
salmonid populations may be maintained year-round if periodically
stocked.
~ Dissolved Oxygen

Criteria vary based on the time of year and are not detailed in this
report. Dissolved Oxygen ranges are from 4.0 to 6.5 mill D.O. with
a 3D-day mean of not less than 6.5 mg/L. This criterion applies from
July 1 through March 31.

~ Total Ammonia (as nitrogen)
Total Ammonia varies from 6.56 mg/L at a pH of 6.6 to 0.18 mg/L at
a pH of 9.0 on a 3D-day average.
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~ Residual Chlorine
Residual Chlorine not to exceed 0.21 mg/L in a 4-day average for
streams. Lakes and impounded waters shall not exceed 0.011 mg/L
on a 4-day average.

3. Warmwater
These are waters that provide, or could provide, a habitat consisting of flow.
water quality, and other characteristics such as substrate composition that
are capable of maintaining populations of warmwater biota. Warmwater biota
is considered to be life forms in waters where temperatures frequently exceed
25°C (77°F).

a. Class A - Warmwater
These waters provide. or could provide, a habitat suitable for
maintaining 1 or more identified key species on a year-round basis.
These waters also are capable of maintaining year-round populations of
a variety of other warmwater fish and associated vertebrate and
invertebrate organisms and plants.
~ Dissolved Oxygen

Criteria vary based on the time of year and are not detailed in this
report. Dissolved Oxygen ranges are from 3.0 to 6.0 mg/L D.O.

~ Total Ammonia (as nitrogen)
Total Ammonia values vary from 6.56 mg/L at pH of 6.6 to 0.18
mg/L at a pH of 9.0 for March through October.

~ ResidualChlorine
Residual Chlorine shall not exceed 0.021 mg/L. On a 4-day
average for lakes, the value is 0.011 mg/L.

b. Class B - Warmwater
These are waters where the variety of warmwater biota is presently
limited by flow. water quality (natural or irretrievable human-induced
conditions), substrate composition. or other habitat characteristics.
These waters are capable of maintaining populations of nonsensitive
warmwater fish and associated vertebrate and invertebrate organisms
and plants on an annual basis.
~ Dissolved Oxygen

Dissolved Oxygen limits shall be maintained as follows:
• 1-day minimum of not less than 3.0 mg/L.
• 7-day mean minimum of not less than 4.0 mg/L.
• 30-day mean of not less than 5.5 mg/L.
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~ Total Ammonia (as nitrogen)

Total Ammonia values vary from 6.56 mg/L at pH of 6.6 to 0.18
mg/L at a pH of 9.0 for March through October.

D. Water Supply
1. Public Drinking Water

These are surface waters that serve as a potable water supply. These
waters must be treated (e.g., coagulation, sedimentation, filtration,
chlorination) before the water is suitable for human consumption. After
treatment these waters are suitable for human domestic drinking water, food
processing, and similar uses.

a. General Criteria
Wastes or toxic substances introduced directly or indirectly by human
activity in concentrations that would degrade the use (i.e., would
produce undesirable physiological effects in humans) shall not be
allowed.

b. Numerical Criteria
Numerical criteria for the parameters listed below shall not be
exceeded. Any substance introduced directly or indirectly by human
activity shall not be allowed to enter surface water if 1 or more of the
following numerical standards would be exceeded. The numerical
standards listed below are intended to protect beneficial use of public
drinking water supply. If the natural background level of a parameter is
greater than the numerical standards, this shall not in and of itself
prohibit the use of the surface water. If the natural background level of
a parameter is greater than the numerical standard listed below, the
background level shall be used in-place of the numerical criteria.
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Table 11I-1: Numerical Criteria for Water Supply

013-2627

POLLUTANT

Inorganics:
Antimony
Arsenic
Asbestos

Barium
Beryllium
Cadmium
Chromium
Cyanide (as free cyanide)
Fluoride
Mercury
Nitrate-Nitrogen
Nitrite-Nitrogen
Selenium
Thallium

Organics:
Alachlor
Atrazine
Benzene
Benzo(a)pyrene
Carbofuran
Carbon tetrachloride
Chlorobenzene
Chlordane
cis-1,2-Dichloroethylene
Dalapon
Dibromochloropropane (DBCP)
Dichloromethane
Di(2-ethylhexyl)adipate
Di-(2-ethylhexyl)phthalate
Dinoseb
Dioxin (2,3,7,8-TCDD)
Diquat
Endothall
Endrin
Ethylbenzene
Ethylene dibromide
Glyphosate
Lindane
Methoxychlor
Toxaphene
2,4-D
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachlorocyclopentadiene
Lindane

NUMERICAL LIMIT

0.006 mg/L
0.05 mg/L

7 million fiberslliter with
fiber length >10 icrons

2.0 mg/L
0.004 mg/L
0.005 mg/L
0.1 mg/L
0.2 mg/L
4.0 mg/L
0.002 mg/L
10.0 mg/L
1 mg/L
0.05 mg/L
0.002 mg/L

0.002 mg/L
0.003 mg/L
0.005 mg/L
0.0002 mg/L
0.04 mg/L
0.005 mg/L
0.1 mg/L
0.002 mg/L
0.07 mg/L
0.2 mg/L
0.0002 mg/L
0.005 mg/L
0.4 mg/L
0.006 gIl
0.007 mg/L
0.00000003 mg/L
0.02 mg/L
0.1 mg/L
0.002 mg/L
0.7 mg/L
0.00005 mg/L
0.7 mg/L
0.004 mg/L
0.1 mg/L
0.005 mg/L
0.1 mg/L
0.0004 mg/L
0.002 mg/L
0.001 mg/L
0.05 mg/L
0.0002 mg/L
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POLLUTANT

Organics Cont'd:
Methoxychlor
o-Dichlorobenzene
Oxamly (Vydate)
2,4,5-TP Silvex
2,4-D
PCB's
Pentachlorophenol
Picloram
Simazine
Styrene
trans-1,2-dichloroethylene
1,2,4-Trichlorobenzene
Trichloroethylene
Tetrachloroethylene
Toluene
Total trihalomethanes
Toxaphene
Vinyl chloride
Xylenes
1,2-Dichloropropane
1,2-Dichloroethane
1,1-Dichloroethylene
1,1 ,1-Trichloroethane
1,1,2-Trichloroethane
p-Dichlorobenzene

Radionuclides:
Beta particles and photon emitters
Combined radium-226 & radium-228
Gross alpha particle activity

(including radium-226, but
excluding radon and uranium)

Other Parameters Affecting Use:
Aluminum
Chloride
Copper
Foaming Agents (Methylene-blue

active substances)
Iron
Manganese
Silver
Sulfate
Total Dissolved Solids
Zinc

Engineering Report
WWTF Capita/Improvement Plan

NUMERICAL LIMIT

0.04 mg/L
0.6 mg/L
0.2 mg/L
0.05 mg/L
0.07 mg/L
0.0005 mg/L
0.001 mg/L
0.5 mg/L
0.004 mg/L
0.1 mg/L
0.01 mg/L
0.07 mg/L
0.005 mg/L
0.005 mg/L
1.0 mg/L
0.1 mg/L
0.003 mglL
0.002 mg/L
10.0 mg/L
0.005 mg/L
0.005 mg/L
0.007 mg/L
0.2 mg/L
0.005 mg/L
0.075 mg/L

4 millirems per year
5 pCi/1
15 pCI/1

0.2 mg/L
250 mg/L
1 mg/L
0.5 mg/L

0.3 mg/L
0.05 mg/L
0.10 mg/L
250 mg/L
500 mg/L
5 mg/L
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Agricultural
a. General Criteria (applies to all agricultural use classes)

Wastes or toxic substances introduced directly or indirectly by human
activity concentrations that would degrade the use (i.e., would
produce undesirable physiological effects in crops or livestock) shall
not be allowed.

b. Class A - Agricultural
These are waters used for general agricultural purposes (e.g.,
irrigation and livestock watering) without treatment.
• Conductivity - Not to exceed 2,000 ohms.
• Nitrate and Nitrite as Nitrogen - Not to exceed 100 mg/L.
• Selenium - Not to exceed 0.02 mg/L.

c. Class B - Agricultural
These are waters where the natural background water quality limits
its use for agricultural purposes.

3. Industrial
These are waters used for commercial or industrial purposes such as
cooling water, hydroelectric power generation, or non-food processing
water; with or without treatment. Water quality criteria to protect this use
will vary with the type of industry involved. Where water quality criteria are
necessary to protect this use, site-specific criteria will be developed.

E. Aesthetics and Public Health
This use applies to all surface waters of the State. To be aesthetically
acceptable, waters shall be free from human-induced pollution that causes: 1)
noxious odors; 2) floating, suspended, colloidal, or settleable materials that
produce objectionable films, colors. turbidity, or deposits; and 3) the occurrence
of undesirable or nuisance aquatic life (e.g., algal blooms). Surface waters shall
also be free of junk, refuse, and discarded dead animals.

Table 111-2: Effluent Water Quality Standards
Segment Description: Big Blue River - Turkey Creek to NebraskalKansas
Segment No.: 10,000
Water Uses: Warm Water Class A

Agricultural Class A
Recreational Use

Key Species: Channel and Flathead Catfish

1. Water Quality Standards
The Federal Water Pollution Control Act and its Amendments require that
planning for publicly owned WWTF provide for secondary treatment, as a
minimum and for scheduled application of Best Practicable Waste
Treatment Technology (BPWTT) prior to July 1988. The EPA has
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stipulated that a minimum of secondary treatment must be provided and
that at least 3 basic alternatives must be considered to evaluate BPWn.
Two (2) of the considered alternatives are briefly described as follows:

a. Discharge to water course with secondary treatment, as a minimum,
or such treatment as required to meet water quality standards.

b. Secondary treatment with land disposal of the effluent. For this
method of disposal, runoff to the water course must be controlled,
and the effluent quality, when it reaches the groundwater table, must
meet effluent requirements for that use. The existing treatment plant
effluent discharges into the Big Blue River. Effluent limitations
established by the State water quality standards are summarized in
Table 11I-3. The current discharge permit is included as part of this
report in Appendix "B."

o AQwEftT bl IIIa e -3: luent ater uahty Requirements 30- ay vg
NPDES PERMIT NEOO20915

Parameter Current
CBOD, 25 moiL
TSS 30 maiL
Ammonia (March 1 through May 31) 36.9 mglL
Ammonia (June 1 throuoh October 31) 27.9 moiL
Ammonia (November 1 throuoh Feb. 28/29\ 29.8 maiL
E. Coli Coliform (May 1 through September 30) 126 cfu/1 00 mL
pH Ranoe 6.5 - 9.0
Anticipated Total Nitrooen Limits 10 moiL
Anticipated Total Phosohorus Limits 1 mglL

Based on a review of the new NPDES discharge permit, the City
should anticipate total nitrogen and phosphorus removal limits. The
anticipated nutrient removal limits for nitrate of 10 mg/L or
phosphorus of 1 mg/L are derived from the existing drinking water
standards or the current limit of biological treatment capability,
respectively.

The NDEQ generally adds water quality monitoring for parameters
that will be added to future permits. The existing wastewater
treatment process is not sufficient to provide nitrogen and
phosphorus removal. It is recommended that the City work to modify
their existing treatment process to account for nutrient removal
requirements in anticipation of the next NPDES discharge permit
revision. At the present time, the current process will not meet these
limits.
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IV. EXISTING TREATMENT PLANT EVALUATION

A. Review of Existing Plant
The WWTF in Beatrice consists of a comminutor, influent flow measurement,

raw sewage pumping, and grit removal, pre-aeration before primary clarifiers, 2
primary clarifiers, 1 trickling filter, 8 RBCs, 2 final clarifiers, an effluent control

structure and UV disinfection. The solids handling portion of the treatment plant
consists of 3 aerated sludge holding tanks, sludge pumps, a gravity belt filter

press, and composting. Refer to the process flow schematic depicted in Figure
IV-1 the solids schematic depicted in Figure IV-2. The existing design

parameters for the plant are as follows:

Table IV-1' Current WWTP Influent Parameters
FLOW

Averaqe Dailv Drv Weather 1.31 MGD
Averaae Annual Max Month 1.63 MGD
Extreme Annual Day 5.83 MGD

INFLUENT BOD
Averaae BOD I 1,504 Ibs/dav
Max Month BOD 1,872 Ibs/day

INFLUENT TSS
Averaae TSS I 2,249 Ibs/dav
Max Month TSS 2,798 Ibs/day

ASSUMEDTKN
Averaae TKN 491 .65 Ibs/dav
Max Month TKN 611.741bs/day

REMOVAL PERCENTAGES
Total BOD Removal 92.0%
Total TSS Removal 94.4%

For reference, the design parameters from the 1995 Facility Plan are also
provided. It should be noted that these parameters were determined prior to the

trickling filter being retrofitted and initiated.

tpWWTPDT bl IV 2 Pa e - - revlous eSlgn arame ers
INFLUENT FLOW

Averaqe Dailv Drv Weather 1.65 MGD
Peak Drv Weather 3.36 MGD
Peak Wet Weather 4.44 MGD

INFLUENT BOD
Total BOD I 3,033lbs/dav
Soluble BOD I 1,545 Ibs/day

INFLUENT TSS
Averaqe TSS I 3,447 Ibs/dav

REMOVAL PERCENTAGES
Total BOD Removal - Primary Clarifier 30.0%
Total Soluble BOD Removal - Primary Clarifier 30.0%
Total TSS Removal - Primary Clarifier 58.0%
Total Soluble BOD Removal- RBC's 80.5%
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It is anticipated that the future NPDES permit will require the following new limits
which will require upgrading the WWTF:
~ Ammonia limit could be 1/3 the current limit
~ Nitrogen - assume 10 mg/L (drinking water standard)
~ Total Phosphorus - assume 1.5 mg/L
~ Year-round disinfection may also be required which would require covering

the UV to prevent freezing

The existing plant process is not capable of providing the anticipated removal of
Ammonia, Nitrogen, and Total Phosphorus. A review of the existing treatment
process was provided to determine required upgrades for future NPDES limits
as well as other additional upgrades. The following summarizes the condition of
each treatment component and recommended improvements:

B. Influent Lift Station
The Influent Lift Station originally had a bar screen in the influent flow channel.
The screen had become a maintenance problem and was removed and
replaced with a communitor. To reduce debris that could impact Operation and
Maintenance (O&M) for future processes, it is advisable that the communitor be
removed and that screening be added to the lift station. For purposes of this
project and establishing costs, a mechanical bar screen with a washer
compactor washer was considered. Information regarding the Vulcan VMR-42
multi-rake bar screen and the EWP 250/600 washing press for flow rates of 3.5
to 4.0 MGD is provided in the Appendices.

Existing Communitor
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There are a few areas on the walls of the lower levels of the lift station where
ground water is leaking through the walls. It is recommended that repairs be
performed in these areas by core drilling and injecting hydrophilic grout, or other
similar types of repair, into the affected areas.

Leak in Concrete Wall

The 3 raw sewage lift station pumps were recently replaced. These pumps
have a peak design point of 3,125 gpm at 85 Total Dynamic Head (TDH). The
secondary pumping rate is 1,215 gpm at 56 feet TDH These pumps appear to
have been sized incorrectly, or were designed for a higher plant capacity. In
either case, they are too large and are not running efficiently. It is
recommended that these pumps remain in-place for future use and 2 smaller
pumps be installed in the space available from the original plant design.
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Existing Dry Pit Submersible Raw Sewage Pumps

013-2627

The 2 smaller pumps would be sized using the design point of 2,326 gpm at 55
feet TDH (45 feet static head), with 45 HP motors. Additional information
regarding the recommended new pumps is provided in the Appendices.

The existing motors are 100 HP, in size. With 3 existing 100 HP motors and a
proposed change to two (2) 45 HP motors, the overall reduction in horsepower
is 210 HP. The City has requested a cost/benefit comparison of the electrical
savings between the new raw wastewater pumps with lower horsepower
requirements and the existing pumps. Olsson is collecting the necessary data
to perform this analysis, but it was not available at the time of publication. This
information will be prOVided separately to the City.

A summary of the recommended Influent Lift Station Improvements is as
follows:
~ Install influent screening
~ Repair concrete
~ Install new raw sewage pumps
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C. Grit Removal
The grit removal and pre aeration chamber appears to be functioning effectively.
The utility has done some recent work on the grit removal load out facility
including lining the hopper with stainless steel. The operator did indicate that
the splitter structure from the grit chamber is used to feed both primary clarifiers
may need to be evaluated as the levels in both clarifiers are not equal. There
are currently no recommended improvements to these facilities, but it is
recommended that the splitter structure be evaluated to determine if
modifications are necessary so that the hydraulic operating levels are equalized.

Grit Settling Chambers Grit Load Out

D. Primary Clarifiers
The primary clarifiers are 55 feet in diameter and approximately 7.0 feet deep.
At current peak flows with both clarifiers in use the detention time is 1.84 hours
and has a surface overflow rate of 683 gpd/sf. The wier loadings is 9,406
gallons per day per foot of weir length All of the above parameters are
adequate based on design standards from "Ten States Standards." These
clarifiers appear to function well. The main issue identified with the clarifiers is
that they don't operate at the same weir elevation. Because of this, it appears
that 1 clarifier is providing all of the primary treatment. It is believed that this is
caused by the splitter box between the grit chamber and the primary clarifiers. It
is recommended that further evaluation be conducted to correct this issue. If
these clarifiers continue in use, they will need painting and some repair work for
long-term use.
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E. Trickling Filter
The trickling filter has a diameter of 146 feet and a media depth of
approximately 7 feet. Based on current max month BOD loadings, the applied
BOD is 11.9 Ibs BOO/1,OOO cu. ft. media volume. The trickling filter was
constructed initially with the plant, and then taken off-line. The trickling filter was
refurbished and re-commissioned, with design documents dated January 2000.
Based on the above BOD loading rate, the trickling filter should be able to meet
current cBOO, TSS and Ammonia discharge standards without further
treatment. Samples were collected at 3 locations, referenced previously,
throughout the plant. The sample results indicate that the trickling filter is not
getting the anticipated BOD removal and the Rotating Biological Contractor's
(RBC's) are providing more removal than the trickling filter. The ammonia
removal shown in the first round of sampling was minimal. The ability to
removal total nitrogen is very limited, based on the first round of sampling.

This may be a result of the splitter box between the primary clarifiers, trickling
filter, and RBC's allowing flow from the trickling filter to short circuit back to the
trickling filter or flow to bypass the trickling filter or a combination of these issues
coupled with an unknown trickling filter recirculation rate. The cause is
anticipated to be in the gate operating elevation. It was noted by the City that
modifications to the operating gates allows the wastewater to freeze on top of
the trickling filter media.
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It is recommended that the Board of Public Works (BPW) provide additional
sampling, flow metering, and operational adjustments to detennine the current
recirculation rate as well as to make adjustments to eliminate short circuiting. If
the trickling filter can be improved to remove 80-90% of the BOD rather than
30% as is the current condition, the RBG's may be able to be taken out-of
service, thus saving the BPW significant energy costs. With operational
modifications, the tricking filter should remain in-service until future process
changes are implemented at which time the trickling filter basin could be
converted to a sludge holding basin.

Trickling Filter

F. Rotating Biological Contactor (RBC)
The plant currently has an RBG facility with4 trains and 4 stages per train. Each
train has 2 shafts each with a media area of 216,000 sf/shaft. As discussed
when reviewing the trickling filter operation, it was determined by sampling and
laboratory testing that the bulk of the BOD removal is being provided by the
RBG's. This was unexpected. There appears to be some ammonia removal
being done based on the sample results obtained. It is recommended that
additional ammonia and/or organic nitrogen removal is necessary in order to
meet future anticipated total nitrogen limits. Based on the expected removal
with the trickling filter working the influent loading to the first stage, the RBG's
should be 2.39 Ibs BOD per thousand square foot surface area. This is within
the recommended loadings for an RBG; however, if the trickling filter is taken
out-of-service the first stage loading jumps to 6.46 Ibs BOO/1 ,000 sf media.
This is significantly higher than the recommended 2.5 Ibs BOO/1 ,000 sf.
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The operation of the tricking filter should be modified to try to maximize BOD
removal at the trickling filter. If the removal rate can be improved, the RBGs can
then be evaluated to determine if they can be taken off-line. Ultimately, the
RBG's will not be required once future process changes are implemented
resulting in demolition of the RBG's and building or demolition of the equipment
and re-use of the building.

RBC Facility

G. Final Clarifiers
The final clarifiers are approximately 55 feet in diameter and approximately 7.0
feet deep. This gives a detention time at peak flow rates of 1.84 hours and a
surface overflow rate of 684 gallons per day per square foot. The final clarifiers
are operating properly. There are no immediate recommendations on
modifications to these clarifiers. However, once the future process is
determined, the clarifiers could be considered for use in the future process. If
they are not used in the future process, they can be demolished or abandoned
in-place.
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H. Ultraviolet (UV) Disinfection System
The UV system consists of 2 channels with 2 banks per channel. This system
was upgraded in 2013 to add 2 racks in the second channel in order to provide
higher energy efficiency. The old banks in the first channel remain in-place to
provide redundancy.

Future regulations and treatment process will not require additional disinfection.
However, it is anticipated that future regulations may require year-round
disinfection. The UV system bulbs and ballasts consist of an exterior
installation. They are not protected from freezing in the winter should year
round disinfection be required. Therefore, it is recommended that if year-round
disinfection be required, the UV system be enclosed and heated.
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\

UV Disinfection Facility

I. Solids Processing
The existing solids processing equipment consists of a 2 meter belt press with a
hydraulic throughput of 100 gallons per minute. The facilities and equipment are
in good shape with the exception of an over abundance of piping and valves that
require maintenance. Immediate improvements could include removal of
unnecessary piping and valves, or these modifications could wait until will
generate more sludge and require more sludge storage. Should the City want to
process the solids, an additional belt press or other dewatering equipment is
recommended. The City could also choose to land apply liquid sludge.
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J. Electrical Systems
The electrical systems don't currently require modification with the exception of
being able to support new equipment for any pumps added at the Influent Lift
Station. Electrical modifications will be required to support treatment plant
upgrades resulting from the selected new treatment process.

K. Controls
The existing control systems are simple and not well connected. There are
PLC/HMI (touchscreens) at some locations, but very little coordination between
these systems. The following is a summary of the controls present at the
treatment plant facilities:

~ Collection System Lift Stations:
10 lift stations.
MDS spread spectrum radios with Starnet RTUs.
Repeat signal off 2 towers in town.
There are reported to work well, but have issues during storms.
We recommend they verify remotes are transmitting at maximum allowable
wattage.

~ Headworks:
ControlWave Micro PLC.
Maple Systems HMI.
VFD pump control works fine.
Lift Station master radio located here.
PLC digital outputs for auto dialer located in Administration Building, but
must be hard wired.
The Operators would like to add muffin monster status and failure indication.

~ Administration Building:
Allen Bradley PLC.
Panelview C1000 HMI.
All it does is trend influent and effluent flows.

Verbatim Gateway auto dialer located here and is hard wired from head
works. Chief complaint is that they have run out of dialer
channels. Existing dialer may be expandable.

~ Trickling Filter Control in RBC Building:
Allen Bradley SLC5/04 PLC and Panelview 1,000 HMI.
Works fine.
Appears to be serially connected to headworks for alarm dial out.
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~ UV Building:
Trojan 3000 plus installed last year (2013).
Schneider PLC and Bejer HMI. This is reported to be very slow to operate.
UV is not connected to anything so there is no alarm notification. This is a
concern because if system remains shut down too long they will be out of
compliance.

~ Control/Monitoring System NeedslWants Specifically Mentioned:
More dialer channels.
Separate water from wastewater in tower control panels. These are
repeater stations for radio controls.
Occasional radio system signal loss during storms.
Connection of all PLC's to a common place.
UValarms.

There are minor items that can be addressed. It is not recommended that
controls be upgraded until the new process is implemented. At the time of
adding a new process to the wastewater facility, the entire control system should
be considered for upgrades and tied into a new SCADA system that will also
control the new process.
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V. RECOMMENDED IMPROVEMENTS TO EXISTING PLANT
A. Summary of Improvements

As described above, when reviewing the existing plant there were several
improvements are recommended to meet current conditions. They are
summarized as follows:
~ Influent Lift Station

• Install Screening
• Repair Concrete
• Install 2 Additional Smaller Raw Sewage Pumps

~ Grit Removal

• Modify Splitter Box to Primary Clarifiers to Balance Flow
~ Primary Clarifiers

• Evaluate/adjust Splitter Box to balance hydraulics in both clarifiers
~ Trickling Filter

• Modify operations to Increase BOD Removal
~ RBC's

• If efficiency can be increased in trickling filter, consider shutting down
RBC's

~ Final Clarifiers

• None
~ Cover UV System

• If year-round disinfection is required a Cover Should be Provided
~ Solids Processing

• Increase capacity to accommodate future processes
~ Electrical Systems

• Improve as required to support new equipment at Influent Lift Station and
to support future processes

~ Controls
• Short Term - Minor modifications to Existing Control System at the Plant
• Long-Term - Provide SCADA System to support future processes

B. Operation & Maintenance Costs
The recommended improvements to the existing plant will require minor
additional O&M costs. However, it is recommended that in preparation for future
permit limits, the BPW conduct monthly sampling of the influent wastewater for
BOD, Ammonia, TKN, Total Phosphorous, Total Nitrogen, cBOD, TSS, Fat, Oil
and Grease (FOG's), and pH. Collection of this data over the next 4 years will
provide information that will be essential for designing future processes and
treatment improvements. It is anticipated that this will cost $1,000 a month in
addition to the current monthly influent sampling costs.
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C. Capital Costs
Table V-1 includes a preliminary opinion of costs for the recommended

improvements to the existing plant. Further information regarding the proposed
improvements is included in Appendix "B."

f E" PIfCO' .T bl V 1 P r .a e - re Immary ,pInion 0 osts or xlsting ant mprovements
ITEM COST

Influent Lift Station
~ ScreeninQ $401,000
~ Repair Concrete $2,500
~ Add Raw Sewaoe Pumps $181,000

Grit Removal
~ Modifv Splitter Box to Primary Clarifiers $7,500

Primary Clarifiers
~ No Modifications NA

Tricklina Filter
~ Adjust Recirculation Rate, Modify Splitter Box NA

RBC's
~ No modifications Unless Efficiencies Improved at Tricklino Filter NA

Final Clarifiers
~ No Modifications NA

UV System
~ Enclose UV System (inc!. doors, CMU walls, ventilation, $67,500

garagelaccess door(s), etc.)
~ Extend monorail for UV Svstem access

Solids Processing
~ No Modifications NA

Electrical Systems
~ No Modifications NA

Controls
~ Minor Modifications $25,000

Total Construction Costs $684,500
ContinaencY - 20% $136,900

Overhead, Legal, Fiscal, Engineering $136,900
Total Project Cost $958,300

Annual Cost (20 Years, 3.5%, AlPl $67,487

Annual Additional Influent Sampling Costs $12,000
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VI. ALTERNATE WASTEWATER TREATMENT SYSTEMS
A. General

The existing trickling filter and RBC's are not adequate to provide nutrient
removal, and additional improvements will be required. There are several ways
to meet nutrient limits for total nitrogen and total phosphorous. After discussion
with the City Staff, the following 3 alternatives were considered for further
evaluation:
~ Biolac Treatment
~ Oxidation Ditch
~ Sequencing Batch Reactors (SBR's)

All of these alternatives re activated sludge processes and do not use the
existing trickling filters or RBS. Each alternative can meet future nutrient limits.
In addition to process consideration, the existing site has limitations that must be
considered, primarily related to the floodplain and f1oodway. Refer to Figure VI
1. A summary of the processes and the economics of each alternative are
presented below.

B. Biolac Process
Biolac stands for Biological Aeration Chain systems. The basic Biolac process
layout consists of a basin or lagoon equipped with floating aeration chains. The
aspects of the Biolac system lie in the approach to aeration and mixing. The
key component is the floating aeration chain. This is a series of fine bubble
diffusers assemblies that suspended from a chain of floats stretched across the
basin surface. The gentle, controlled oscillation of the chains and diffusers
distributes the oxygen transfer and mixing energy evenly throughout the basin
area. No additional airflow is required to maintain mixing. The chains typically
move laterally 8 to 30 feet (for activated sludge applications) under normal
operating conditions, mixing the volume of water in the traversed path and
maintaining the mixed liquor solids in suspension.

The system utilizes a long sludge age design. Sludge Age, also known as
Solids Retention Time (SRT), or Mean Cell Retention Time (MCRT), defines the
operating characteristics of the biological treatment system. A longer sludge
age dramatically lowers effluent BOD and Ammonia levels, especially in colder
climates. While most extended aeration systems reach their maximum mixing
capability at sludge ages of approximately 15-25 days, the Biolac system
efficiently and uniformly mixes the aeration volumes associated with a 30-70 day
sludge age.
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Biological Nutrient Removal (BNR) in a Biolac System utilizes moving aeration
chains that vary the basin dissolved oxygen content by creating a unique
moving wave of multiple oxic and anoxic zones. This repeat cycling of
environments nitrifies and denitrifies the wastewater without recycle pumping or
additional external basins. Nitrogen removal to 8 mg/L is standard, with many
installations achieving less than 3-4 mg/L Total N.

Biological Phosphorus removal can also be accomplished by incorporating an
anaerobic, or Bio-P, zone. With the Bio-P zone, phosphorus levels of less than 2
mg/L are standard.

The Biolac long sludge age process produces BOD levels of less than 10 mg/L
and complete nitrification (less than 1 mg/L ammonia)

The large quantities of biomass in the system are extremely stable an able to
treat widely fluctuating loads with few operating changes.

Benefits:
~ 90% or more total BNR in a single basin
~ Multiple treatment zones
~ 25-30% lower energy costs
~ Minimal operator attention
~ Simple, low-cost construction, available as lined earthen basins or concrete

basins
~ Alkalinity recovery.

The process flow schematic for implementing this process at Beatrice's facility is
provided in Figure VI-2. The existing primary clarifiers would be re-used, the
final clarifiers would be re-used or new finals added, the RBC's would be
abandoned, the tricking filter would be converted to a sludge storage basin and
additional sludge handling equipment would be required unless the City chooses
to land apply the sludge, and is denoted as sludge dewatering improvements in
the opinion of costs for this option.

The main disadvantage of the Biolac system is the footprint of the lagoon. The
footprint of the lagoon will be large and will require it to be built in the floodway,
on private property or both, refer to Figure VI-3. If in the floodway, mitigation
would be required due to the size of the basin footprint. If it is necessary to
purchase private property, the current price is anticipated to be $10,000 per
acre.

Appendix "C" contains proposed process preliminary sizing and estimates of
opinions of costs for the various added treatment process and plant
modifications. A summary of the cost estimate is presented in Table VI-1.

VI-2



TRICKLING FILTER
CONVERTED TO

ADDITIONAL
SLUDGE STORAGE

COMPOST
DEWATERING I

SLUDGE
PROCESSING

SLUDGE

I UV STRUCTURE I

BIOLAC EXTENDED
AERATION SYSTEM

GRIT - PREAERATION &
CONTROL STRUCTURE NO.1

PROJECT NO: 013-2627

DRAWN BY: JBD

DATE: 2/26/14

BEATRICE WASTEWATER TREATMENT FACILITY
OPTION 1 - PROCESS FLOW SCHEMATIC BIOLAC O\OLSSON~

ASSOCIATES

1111 lincoln Mall, Suite' 11
P.O. Box 84608
Lincoln, NE 68501-4606
TEL 402.474.6311
FAX 402.474.5160

FIGURE

V1-2



.. ~
~<
00

PROJECT NO:

DRAWN BY:

DATE: 1/28114

013-2627

EJB
SITE LAYOUT

BIOLAC SYSTEM O\OLSSONc
ASSOCIATES

1111 Lincoln Mall, Suite 111
P.O. Box 84608
Uncaln, NE 68501-4608
TEL 402.474.6311
FAX 402.474.5160

FIGURE

V1-3



City of Beatrice
Beatrice, Nebraska

Engineering Report
WWTF Capital Improvement Plan

f C t B' 1StO' .T bl VI1 P r .a e - re Imlnarv /DlniOn 0 os s- loac :iVS em
ITEM COST

Earthwork $768,000
Biolac Equioment $720,000
Clarifiers $778,000
Return Siudae Pumo Station $534,000
Site Piping $774,000
Gravitv Sewer - Outfall Relocation $112,500
Fencina $30,000
Seeding $10,000
Blower Buildinq $250,000
Tricklina Filter and Existina Siudae Holdina Tank Conversion $500,000
Site Work $860,000
Siudae Dewaterina Improvements $750,000
Electrical & New Process Controls $1,075,000
SCADA System & Integration $300,000
Floodwav Mitiaation $1,190,000

Total Construction Costs $8,651,500
Contingency - 20% $1,730,300

Overhead, Leaal, Fiscal, Enaineerina $1,730,300
Land Acquisition $60,000

Total Project Cost $12,173,000

Annual Cost 120 Years 3.5% AlPl $856505

C. Oxidation Ditch Process
This option involves abandonment of the portions of the City's existing facilities

and construction of new facilities at the existing plant site.

Flow would enter the plant at the Influent Lift Station. A new mechanical bar
screen and compactor washer would be provided to remove objectionable solids

from the system.

From the lift station, flow would be pumped to a new secondary treatment

system. This process is a conventional oxidation ditch, which includes a
common division wall. The proposed process does not include the addition of a
final clarifier as an integral part of the aeration basin. This system would use
"Race Track" configuration aeration/mixing basin approximately 80 feet wide,

170 feet long, and 20 feet deep. The existing final clarifiers would be re-used.
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Flow from the aeration basins would go to 2 new circular final clarifiers (or the
existing final clarifiers could be considered for re-use. From the final clarifiers,
flow would enter the UV disinfection structure. The discharge from the UV
structure would discharge to the Big Blue River through the existing outfall line.

The proposed site layout is shown in Figure VI-4. The footprint of the
improvements could be constructed on City property and outside of the
floodway.

The proposed process schematic is shown in Figure VI-5. One (1) primary
clarifier could be used, but not required. The final clarifiers would be re-used or
new finals added, the RBC's would be abandon, the tricking filter would be
converted to a sludge storage basin and additional sludge handling equipment
would be required unless the City chooses to land apply the sludge, and is
denoted as sludge dewatering improvements in the opinion of costs for this
option.

Appendix "COO contains proposed process preliminary sizing and estimates of
opinions of costs for the various added treatment process and plant
modifications. A summary of the cost estimate is presented in Table VI-2.

Table VI·2: Preliminary Opinion of Costs - Oxidation Ditch
ITEM COST

Site Work and Excavation $947,000
Gravitv Sewer - Outfall Relocation $112,500
Oxidation Ditch $1,623,000
Final Clarifiers $778,000
Blower Buildino $350,000
Return Siudoe Pumo Station $534,000
Trickling Filter and Existing Sludge Holding Tank Conversion $500,000
Fencino $20,000
Seedino $10,000
Site Piping $823,000
Siudoe Dewatering Improvements $750,000
Electrical & New Process Controls $1,142,000
SCADA System & Integration $300,000

Total Construction Costs $7,890,000
Continoencv - 20% $1,578,000

Overhead, legal, Fiscal, Engineering $1,578,000
Total Proiect Cost $11,046,000

Annual Cost (20 Years, 3.5%, AlP) $777,208

VI-4



PROJECT NO:

DRAWN BY:

DATE: 1/28/14

013-2627

EJB
SITE LAYOUT

OXIDATION DITCH O\.OLSSON0
ASSOCIATES

1111 Lincoln Mall, Suite 111
P.O. Box 84608
Lincoln, NE 68501-4608
TEL 402.474.6311
FAX 402.474.5160

FIGURE

V1-4



COMPOST
DEWATERING I

SLUDGE
PROCESSING

TRICKLING FILTER
CONVERTED TO

ADDITIONAL
SLUDGE STORAGE

SLUDGE

J lr==pLANT====1L1FT~---1DEJtJUt-------r----l1l
STATION L-.J

GRIT - PREAERATION &
CONTROL STRUCTURE NO.1

8'DD OXIDATION DITCH

DD8'

>-7-11 UV STRUCTURE I

PROJECT NO: 013-2627

DRAWN BY: JBD

DATE: 2/26/14

BEATRICE WASTEWATER TREATMENT FACILITY
OPTION 2 - PROCESS FLOW SCHEMATIC OXIDATION DITCH O\OLSSON@

ASSOCIATES

1111 lincoln Mall, Suite 111
P.O. Box 84608
Lincoln, NE 68501-4608
TEL 402.474.6311
FAX 402.474.5160

FIGURE

V1-5



City of Beatrice
Beatrice, Nebraska

Engineering Report
WWTF Capital Improvement Plan

D. Sequencing Batch Reactor (SBR) Process
This alternative would re-use the existing primary treatment system and at the
Influent Lift Station would include a new mechanical bar screen and compactor
washer would be provided to remove objectionable solids from the system.

Following the primary clarifiers 3 new SBR structures would be required. These
structures would be approximately 80 feet square each and 20 feet deep. A
floating mixer would be provided in each tank. There would be several
retrievable diffuser assemblies in each basin and 2 decanters per basin.

It will be necessary to convert the existing trickling filter to additional sludge
storage should the existing belt press be out-of-service for an extended period
of time. The existing sludge holding tanks would be used routinely for sludge
storage.

As part of the SBR system, a new Blower Building would be required. Also a
computerized process control system would be required.

The decant from the SBR's would be directed through the UV disinfection
system.

The following is a brief discussion of the SBR process.

Depending on the treatment requirement of SBR (ammonia and phosphorus
removal), the fill phase will be composed of static fill, mixed fill, and react fill
components.

With static fill, influent flow is introduced to the reactor without mixing and
aeration. Closely related to this phase of operation is the mixed fill phase. As
the name implies, this phase provides reactor mixing without aeration, which
creates either an anoxic or anaerobic condition.

React fill is that portion of the fill phase accompanied by both mixing and
aeration, while influent flow is added.

The react phase occurs with aeration and mixing without the addition of influent
flow. The react phase is typically time measured.

Settle represents the quiescent phase during which no aeration or mixing
occurs, normally time controlled.

Decant is that phase when clarified effluent is withdrawn from the basin and is
usually controlled by level.
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The final phase, idle is used when there is more than 1 basin. This phase
allows the reactor to remain idle until the fill phase is completed in the basin

being filled.

Effluent is discharged through the effluent control and UV structures prior to
entering the Big Blue River. This information is illustrated below.
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Advantages of the SBR are as follows:
1. Tolerates Substantial Organic Shock Loads. Because the SBR reactor

services as an equalization basin during the fill phase, it can easily tolerate
high peak hourly flows and/or substantial organic shock loads without
degradation in effluent quality. In fact, continuous flow activated sludge
systems subjected to excessive diurnal variations can show significant
improvements in performance when converted to the SBR process.

2. Availability of Phase Management. Since the treatment of waste is by
phases, it is possible to manage each phase so it meets specified require
ments. Any of the phases can be increased or decreased, or otherwise
modified to attain desired effluent quality.

3. Resists Solids Washout. Mixed liquor solids cannot be washed out by
hydraulic surges since it can be held in the tank as long as necessary.

4. Pumping Reguirements Reduced. No return activated sludge pumping is
required, since the mixed liquor is always in the reactor.

5. Ideal Quiescent Settling Conditions. Solid-liquid separation occurs under
ideal quiescent conditions. During the settle phase, short-circuiting is non
existent. Since the settle area is the same as the reactor area, low surface
settling rates are achieved, resulting in settling of even small floc particles.

6. Aeration Efficiency Intensified. Since the dissolved oxygen level is zero
during the initial fill phases, a greater oxygen driving gradient exists during
the react phase, thus achieving high overall oxygen transfer efficiency with
the same aeration applied.

7. Filamentous Growth Manageable. Filamentous growth can be controlled
by varying the operating strategies during the fill phase. Filamentous
organisms need anoxic condition to survive; but providing an anaerobic or
anoxic condition during the fill phase, the filaments are managed.

8. Nutrient Removal Without Chemical Addition. An SBR system can be
operated to achieve nitrification and denitrification without chemical
addition. Nitrification can be achieved by increasing the duration of the
react phase or the mixed/aerated portion of the fill react phase.
Denitifrication can be achieved by increasing the length of the static fill or
mixed fill phases so that zero or near zero dissolved oxygen conditions
exist during these periods

Sludge that will be generated from the SBR system will be pumped to the
converted sludge holding or storage basin.
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Figure VI-6 shows the proposed site layout. The footprint of the improvements
could be constructed on City property and outside of the floodway.

Figure VI-7 shows a proposed flow schematic for this process. One (1) primary
clarifier could be used, but not required. The final clarifiers and RCB would be
abandoned, the tricking filter would be converted to a sludge storage basin and
additional sludge handling equipment would be required unless the City
chooses to land apply the sludge, and is denoted as sludge dewatering
improvements in the opinion of costs for this option.

Appendix "C" contains proposed process preliminary sizing and estimates of
opinions of costs for the various added treatment process and plant
modifications. A summary of the cost estimate is presented in Table VI-3.

SBRfCO'pT bl VIa e -3: rehmmary Ipmion 0 osts-
ITEM COST

Site Work $776,000
Gravity Sewer - Outfall Relocation $112,500
SBR Basins $2,279.000
Blower Building $350,000
TricklinQ Filter and ExistinQ SludQe HoldinQ Tank Conversion $500,000
Fencina $20,000
Seeding $10,000
Site PipinQ $582,000
Siudae Dewaterina Imorovements $750,000
Electrical & New Process Controls $970,000
SCADA System & InteQration $300,000

Total Construction Costs $6,650,000
Contingency - 20% $1,330,000

Overhead, Lellal, Fiscal, Enllineerinll $1,330,000
Total Proiect Cost $9,310,000

Annual Cost (20 Years, 3.5%, AlP) $655,062

E. O&M Comparison
Annual O&M costs for the treatment alternatives correspond to detailed
estimates for each alternative, and are shown in Table VI-4.
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Table VI-4: Preliminary Opinion of Cost - O&M Costs ($Near)
BIOLAC OXIDATION DITCH SBRPROCESSITEM PROCESS PROCESS COST COSTCOST

Power $142,000 $150,000 $106,000
Labor $50,000 $45,000 $40,000
Suoolies $5,000 $5,000 $5,000
Maintenance & Repairs $25,000 $25,000 $15,000
TestinQ $10,000 $10,000 $10,000
Biosolids & Dewatering $41,000 $41,000 $41,000
ContinQency $55,000 $56,000 $44,000
Total O&M Costs $328,000 $332,000 $261,000

Power costs were determined from the blower operation for each process, using
an energy cost of $0.07 per kilowatt-hour, which represents the average
electrical cost at the WWTP from March 2013 to February 2014. The costs in
Table VI-4 do not include sewer line maintenance, lift stations, interest, taxes,
depreciation, or bond payments.

F. Opinion of Costs and Present Worth Analysis
After compilation of all the previously mentioned data, the present worth of each
alternative was calculated based on an annual interest rate of 4.0%. The
planning period used for the analysis was 20 years. The treatment alternatives
were evaluated on a monetary cost basis. The alternates have been evaluated
on the basis of environmental effects, implementation capability, contribution to
water quality objectives and goals, energy and resources use, reliability, and
public acceptability.

The following pages include cost estimates for each of the different alternates
being evaluated. Table VI-5 summarizes the economic evaluation made for the
different alternatives.
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BIOLAC OXIDATION DITCH SBR
ITEM

PROCESS COST PROCESS COST PROCESS
COST

Capital $8,652,000 $7,890,000 $6,650,000
Overhead $3,461,000 $3,156,000 $2,660,000
Land $60,000 $0 $0

Present Worth-New
$12,173,000 $11,046,000 $9,310,000

Treatment Process
Present Worth-Existin9

$958,300 $958,300 $958,300
Plant Imorovements
Present Worth - Total $13,131,300 $12,004,300 $10,268,300

Term I 20 vears 20 vears I 20 vears
Interest Rate 3.5% 3.5% I 3.5%

Annual Pavment I $924,000 $845,000 I $723,000
O&M I $328,000 $332,000 I $261,000

Net Annual Costs I $1.252,000 $1,177,000 I $984,000
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VII. SELECTED PLAN
With all of the information prepared as part of this document, it is possible to weigh
the advantages and disadvantages of each proposed improvement. This comparison
is meant to help the community to know which improvements should be completed
expeditiously, and which improvements may be eliminated from consideration.

A. Summary of Selected Plan
The selected treatment alternative is to construct a new SBR treatment plant at
the existing facility. The SBR option presents the lowest upfront capital cost and
also has the lowest annual cost over a 20-year period. In addition, the SBR has
an advantage over the oxidation ditch in that it has multiple basins and inherent
redundancy, which allows maintenance to occur without shutting down the
treatment process. The SBR treatment process is very dependable, reliable,
and easily expandable.

B. Operation and Maintenance
Treatment plant staff needs for O&M of the plant will approximately the same in
comparison to the present treatment plant operation.

City personnel should need minimal additional training to develop the
capabilities required for performing all duties associated with the plant operation.

It is proposed that an O&M manual be prepared for the plant during construction
of the facilities. In accordance with Federal regulations, the operation and
maintenance manual would be completed by the time that plant construction is
completed. The O&M manual would, consequently, be finished in time to assist
with operator orientation and training.

Items to be included in the manual are sections on reporting procedures for
bypassed flow or overflows, water quality standards, normal plant operation,
manpower requirements and staffing including qualifications and certification,
record keeping, plant operation reports, emergency operating procedures,
safety, utilities, and electric systems.

C. Capital Costs
Preliminary opinions of construction costs have been made for the selected
plan. The estimate is included in the previous section for the various
components (see Table VI-3). It is emphasized that dollar figures given reflect
present day cost levels.

Modifications to the preliminary estimate will be made to reflect requirements of
the final plans and specifications.
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VIII. FINANCING
Several funding options are available to the City. including Revenue Bonds, General

Obligation Bonds. Water Wastewater Advisory Committee (WWAC) which includes
Community Development Block Grants (CDBGs), Drinking Water State Revolving Fund
(DWSRF), and United States Department of Agriculture Rural Development (USDA RD)

programs, and Public-Private Partnerships.

1. Revenue Bonds
These bonds are tax-exempt bonds in which the debt service is paid by a
dedicated revenue source, such revenue from the sale of water to consumers,

property or sales taxes.

2. General Obligation Bonds
General obligation bonds are backed by the full faith and credit of the taxing

authority. Utility revenues can be used to pay the annual debt service, and/or a tax
can be levied on properties within the City. These are considered to be more
secure than revenue bonds. As with revenue bonds, voter approval is often
required prior to issuance. General obligation bonds typically have an interest rate

lower than revenue bonds.

3. WWAC
In order to assist communities seeking funding for water projects, Nebraska

established the WWAC in 1997. WWAC is an advisory panel for municipalities.
counties, and Rural Water Districts (RWDs) that seek public financing from the
following programs: CDBG, DWSRF, or USDA RD.

Communities seeking funds must go through the WWAC. which consists of
representatives from NDEQ, Nebraska Department of Health & Human Services
(NDHHS), Nebraska Department of Economic Development (NeDED). and USDA
RD. The process for submitting to the WWAC includes a pre-application and a
completed facility plan or preliminary engineering report. The pre-application and

other associated guidance can be found at: http://deq.ne.gov/.

The WWAC reviews submittals monthly to determine actions taken. If the project
is selected for funding, and the community meets the eligibility requirements, the
WWAC will recommend 1 or a combination of funding sources. It should be noted

that competition for funding is highly competitive, and the City may not qualify for
funding from all agencies.

a. CDBG Funding
CDBG is a highly competitive program administered by the NeDED. In order
to be eligible for a CDBG grant, a community must have a maximum
population less than 50,000 and a minimum of 51% of low to moderate

income families. Applications are accepted throughout any given year.
CDBG provides matching grants for water or wastewater project to a
maximum of $350,000. The City's match ranges from 25 to 75%, as
determined by the program.
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The ROO considers reasonable user rates to be $30-32 per month per
household for 5,000 gallons used. Loan amounts are based on the
reasonable rate amount multiplied by the number of user households.
If repayment of loans increase monthly residential rates beyond this
reasonable amount ROO grant monies will be sought to maintain rates
at such levels. If monthly rates are below this reasonable amount they
will need to be increased to such an amount in order for a loan to be
secured.

Grants are made in combination with direct loans or with funding from
other sources. Grants may be up to 75% of eligible project costs, but
are limited to the amount necessary to enable the residents to be
charged reasonable user rates. The MHI of the service area must be
below that of the non-metropolitan MHI for the state as well as
generally below the national poverty rate or 80% of the state figure.
Grants can only be made for projects which address health or safety
issues.

• Guaranteed Loans

This method is most often used when communities with populations of
10,000 or less identify a private lender interested in financing a project,
but that lender will only do so if risk is reduced. Loan guarantees are
90% of the total loan amount. Interest rates are negotiated between
the lender and the borrower and may be either fixed or variable, but
must be in line with rates customarily charged to borrowers in similar
circumstances.

4. Public-Private Partnerships
In addition to traditional funding methods, there are several forms of
public-private partnerships that can be used to fund water projects. The first is a
lease-purchase agreement. This is a contract in which a private entity funds the
project, and the City makes scheduled lease payments until the lease is paid in
full. Another option is complete privatization of the water system. The private
entity funds the design, build, and operation of the facility, and the City pays for
the private entity to provide water to the community.

The most appropriate funding mechanisms for the construction of the proposed
treatment system improvements appear to be either conventional bond financing
or financing through the state revolving loan fund. Both bond issues and loan
payments are supported through the rates charged to the utility customer. SRF
interest rates are estimated to be 2.5% while general obligation bond interest
rates are approximately 4.5%. The interest rate provided in a blended rate over
a 20-year period. It is recommended that the City's Financial Advisor be
consulted for recommendations as to the best financing options, if desired.
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State Revolving Fund (SRF) Loan Program
This loan program is administrated by the NDEQ and NDHHS through their
DWSRF. Presently, the SRF loan would have a 20-year repayment term at
an interest rate estimated at 1.5%. In addition, a 1.0% administration fee is
charged on the unpaid loan balance. Therefore, the interest rate used for
amortization of the loan would be 2.5%.

The City's eligibility to qualify for a State or Federal funds, SRF loan is
dependent on the SRF Intended Use Plan (IUP). This process is repeated
each year and allows for communities to submit their project needs to the
State. The State then ranks the projects based on several criteria.

Funding for these types of projects are ongoing based on those projects
considered to be high priority. The City is currently on the 2014 Clean Water
IUP planning list for a project described as upgrade WWTF, with an
estimated total cost of $1,900,000. Should additional funding be desired, it
can be included in the WWAC application for consideration.

013-2627

c. USDA RD Program
The Water and Waste Disposal Program of the USDA's Rural Development
Division (RDD) provides funding through direct loans and grants and
guaranteed loans to develop and/or upgrade rural water distribution and
wastewater facilities.

• Direct Loans and Grants

Public entities such as municipalities, counties, special purpose districts,
Indian Tribes and corporations operated on a not-for-profit basis
(communities) may apply for loans or grants to develop drinking water
and waste disposal systems including solid waste disposal and storm
drainage. In order to apply, communities must have a population of
10,000 or less, be unable to obtain sufficient credit from commercial
sources at reasonable rates and terms and have a Medium Household
Income (MHI) below the non-metropolitan MHI for the State of Nebraska.

Loans may be made at 1 of 3 interest rates, the poverty rate, intermediate
rate and market rate. The rate of the loan depends on the need to meet
applicable health or sanitary standards and the MHI of the community.
Once the loan rate is established, it remains fixed for the life of the loan
maximum term, of which is up to 40 years. Normal term for treatment
projects is 20 years. Funding preference is given to low income
communities, communities with fewer than 5,500 residents, restoring
deteriorating water supplies, improving, enlarging or modifying a water
facility or an inadequate waste facility or merging small water facilities.
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013-2627

The rates available to the City may be dependent on the amount of financing
desired.

In order to submit for state and federal funding through the WWAC, the City
must have an approved Preliminary Engineering Report and must successfully
navigate the application procedures, if this is the desired funding source.
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City of Beatrice
Beatrice, Nebraska

Engineering Report
WWTF Capita/Improvement Plan

IX. CAPITAL IMPROVEMENT PLAN AND IMPLEMENTATION

In this section, the capital improvement plan, institutional capabilities, financial needs,

construction schedules, and requirements of Federal and State agencies are set forth, and

responses provided.

A. Institutional Responsibilities

The City is required to have the "legal, institutional, managerial, and financial

capability to insure adequate construction, O&M of treatment works." This capability

is defined in Nebraska State Law 18-501 through 19-512, which gives cities the

authority to levy taxes, issue revenue bonds and to operate wastewater facilities.

B. Capital Improvement Plan

Table IX-1 provides a summary of the recommended 10-year capital improvement

plan.

t PI ST bl IX 1 C . IIa e - aplta mprovemen an ummary

Year Description
Estimated Annual

Cost Cost'
1 2013 Current NPDES Permit Issued (June) - -
2 2014 Additional Influent Sampling •• - $6,000

Repair Concrete in Raw Pump Station; Design

3 2014
2 New Raw Sewage Pumps; DeterminelAdjust

$85,200 $5,995
Recirculation Rate to Existing Trickling Filter;
Complete Minor Control Modifications

4 2015 Additional Influent Sampling" - $12,000
Install 2 New Raw Sewage Pumps; if Trickling

5 2015 Filter Efficiency can be Improved, Then RBC's $217,200 $15,282
can be taken off-line

6 2016 Additional Influent Sampling" - $12,000
7 2017 Additional Influent Sampling" - $12,000

8 2018 Addilionallnfluent Sampling" - $6,000

9 2018
Next NPDES Permit Scheduled to be Issued $100,000 $7,036
(June); Begin Preliminary Design
Final Design of SBR Treatment Process,
Submit Pians and Specifications to the NDEQ;

10 2019
Include Control Upgrades, and Primary Clarifier $1,055,900 $74,294
Modifications; Influent Screening; If Year-round
Disinfection is Required by New NPDES
Permit, Enclose UV System

11 2020 Advertise for Bids & Initiate Construction $2,760,000 $194,197
12 2021 Comolete Construction and Start Uo $6,050,000 $425,685

Total $10,268,300 $723,000
, , .Annual costs at20 years and 3.5% With total annual cosls rounded, doesn I Include annual O&M
.. Tolal Annual Cosls do not include Ihe additional influent sampling. The additional influent sampling

only occurs for the next 4 years.
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Engineering Report
WWTF Capital Improvement Plan

Note that the costs presented in Table IX-1 represent costs in 2014 dollars. The

actual costs may need to be adjusted as different capital improvements are initiated.
The capital improvement plan is representative of a 1a-year schedule so that the City

can assure that they are in compliance with the anticipated NPDES discharge permit
for the WWTP.

Generally, a facility typically has an implementation timeframe of 3 years from the

time a permit is issued wherein they must be in compliance. Annual costs were
determined based on a 20-year payback period, an interest rate of 3.5%, and do not

include O&M costs.

C. Implementation Steps
A necessary element of plan implementation is the scheduling of the design and
construction of the proposed improvements. The steps required for completion of the

project are given in the following tabulation.

SCHEDULE
Event Date

Aoorove Enaineerina Reoart March 2014
Collect Additional Influent Data June 2014 to June 2018
Evaluate Tricklina Filter Ooeration June 2014 to December 2014
Desian New Pumo Installation at Influent Lift Station Julv 2014 to December 2014
Install New Pumps at Influent Lift Station 2015
Arrange for Interim Financing andlor Acquire Funding Winter of 2017 to 2018for Proiect(s)
Preliminarv Desian of Proiect(s) Januarv to June 2018
Final Design of Project(s) June 2018 to June 2019
Submit Plans and Specifications to NDEQ June 2019
Advertise for Construction Bids Auaust 2019
Award Construction Contracts Seotember 2019
Construction Start October 2019
Comolete Construction and Start-Uo Services June 2021

The above schedule is based on having the facilities plan approved by March 2014.
Delays in approval of the plan by review agencies will extend the design and

construction periods accordingly. Some portions of the project can be scheduled
through the design life of the project and these additions made in a phased project.
Phasing of the project is possible, but because of the need for most improvements, it

has not been presented at this time.
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APPENDIX "A"
Wastewater Sampling Results



Average

Ammoniacal Nitrogen, mg/l
BOD, mg/l
Soluble BOD, mg/l
T55, mg/l
pH

PrImary Clarifier Trickling Filter WWTP Effluent
Removal From Removal From Removal From

Upstrea m Process Upstream Process Upstream Process

AvgFlow WWTP Influent Primary darifier Effluent Removal Trickling Filter Effluent Removal WWTP Effluent Removal
MGD mg/I Ibs/day mg/I Ibs/day Ibs/day " mg/I Ibs/day Ibs/day " mg/l Ibs/day Ibs/day "1.14 19.3 183.50 20.7 196.81 -13.31 -7.25 9.88 93.97 102.84 52.25 1.54 14.641704 79.33 84.42
1.14 168.33 1600.45 105.33 1001.47 598.98 37.43 72.33 687.72 313.75 31.33 16.33 155.2908 532.43 77.42
1.14 42.33 402.49 34.33 326.43 76.06 18.90 17.67 167.97 158.46 48.54 5.33 50.7072 117.26 69.81
1.14 196.33 1866.66 77.67 738.42 1128.24 60.44 69.00 656.02 82.40 11.16 15 142.614 513.41 78.26

7.62 7.68 7.79 7.917



Ref. Lab #: 509683
Report Number
13-354-2033

Page I of 3

Date Reported: 12/20/13
Date Received: 12/12/13
Date Sampled: 12/11/13
Time Sampled: 1230WASTEWATER STUDY

""Midwest
-.~----------'I~LaboratoriesInc:

13611 "6" Street. Omaha, Nebraska 66144-3693. (402) 334-7770. FAX (402334-9121
WINW.midwestlabs.com

REPORT OF ANALYSIS
For: (8354) OLSSON ASSOCIATES

(402)474-6311OLSSON ASSOCIATES
CRAIG REINSCH
1111 LINCOLN MALL
LINCOLN NE 68508-

Mail to:

Verified-
Date

cmw-I2120
cmw-I2120
cmw-I2120
cmw-I2120

Analyst-
Date

lkd-1Vl8
krs-1V13
krs-I2113
krs-1V13

Detection
Limit Method

0.25 SM 4500-NH3 C
2 SM 5210B

NA NA
NA NA

...~"""'"~ -
Clim ',,",,00-_:::;;-
heather.rarnig@midwestJabs.com (402)829-989\

Lab number: 2214284 Sample 10: IA + B RBC INFLUENT

Level
Found Units

13.6 mgIL
59 mgIL

13dec13/1140 NA
Ildec13/1230 NA

Analysis
Ammoniacal Nitrogen
Biochemical oxygen demand
Lab BOD Setup DateITime
Sampling DateITime

The rcsu1t(s) issued on this repan only renect the analysis of the sample(s) submitted. For applicable Icst parameters, Midwest Laboratories is in compliance with NElAC requirements.
Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in whole or in part, nor may any reference be made
to the work. the results, or the company in any advertising. news release. or other public announcements without obtaining our prior wrItten authorization.



ORDER NUMBER:

509683
J"'~' Midwest .
~.... ''H±O!#l>jm,*'''W>Ww.m..w;-~;rTL~;:-:.~·_~.~.~.~".:~.~.

'.' Laboratories, Inc:
13611 B Stroot· Omaha, Nobroska 68144·3693' (402) 334·7770' FAX (402) 334·9121

www.midwestlabs.com

PAGE NUMBER:

1

ACCOUNT NO: 8354
OLSSON ASSOCIATES
CRAIG REINSCH
1111 LINCOLN MALL
LINCOLN, NE 68508-

SAMPLE DESCRIPTION

Automatic Order Submittal Form

COPY TO:

12-12-13 12:20 RCVD

PLACED BY, hlr3 on~
DATEITIME •

SAMPLE ID SAMPLED MX TESTS REQUESTED CDNT COMMENTS

lAra R.gc /fIJFl-tJer'r
IZ./II/IJ WA AMMONIACAL N.RCO 2

IV. ~o"" 2214284 'l/.

II111111111111111111111111111111111111111111111111I

(1) 2214284-2214284

I

I

Simple;.-trt: {fipltln/
Tem1:~{or;.. Cooler InlVed tnt.et7 R.Unqulahld by: fS""'tvnI DatefTlmtl Received by: ($;""t"",

~-'\1'l~ /JV~,;~ ff<..
Reftnquls:hod by: ($1,.",. J Oet.m.". Received by: (lJrat-I RltIoqul.hld by: lSittM,." Olt.fnme R.c.l~ In lab by: 1I,,"rw./

9

6

7

6

2

5

3

4

CHAIN OF CUSTODY Our reports and letters are for the exclusIve and confidential use of our clients and may not be reproduced in whole or In pEu1, nor may any reference be made
tn the work. the results, or the company in any advertising, news release, or other public announcements without obtaining our prior written authorization.
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------------------------------ .__._.~, . _. ", .¥_. .. ... ..1.. _•.

1!5!flt$J
,.-1, Midwest............iiIiii _

'I' Laboratories®
13611 B Street Omaha, HE 68144 P: (402) 334-7770 F: (402) 334-9121 w_.mldweatlaba.com

Regulatory
This sheet MUST be filled out before samples can be processed. To ensure that holding times are

met, it is your responsibility that a completed form comes attached to the Chain of Custody.

Is this sample for regulatory/permit reporting? DYes [] No 11111111111111111111111111111//11111111/1111111111
I( 1) 2214284-2214284........ _. '.

What city/state was your sample collected in? 8p;1V? /Gf/,-tIt (wW-"---,-,,t,-,) _

Which agency/state are you reporting to?

What type of sample? (Circle One) Drinking Water

--=--
Ground Water~w0

- Solid Waste Hazardous Waste UST

Storm Water Process Water

RC Form 14

Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced In whole or In part, nor may any reference be made
to the work, the results, or the company In any advertrsing. news release, or other public announcements without obtaining our prior written autl1orlzation. Page 3 of 3



Ref. Lab #: 509684
Report Number
13-352-2189

Page I of 3

Date Reported: 12118113
Date Received: 12112113
Date Sampled: 12111113
Time Sampled: 1235WASTEWATER STUDY

~1'Midwest
-.~---------....'.-'Laboratories Inc:

13611 "6" Street. Omaha, Nebraska 66144-3693. (402) 334-7770. FAX (402 334-9121
WNIN.midwestlabs.com

REPORT OF ANALYSIS
For: (8354) OLSSON ASSOCIATES

(402)474-6311OLSSON ASSOCIATES
CRAIG REINSCH
1111 LINCOLN MALL
LINCOLN NE 68508-

Mail to:

Lab number: 2214281 Sample 10: lA + B, RBC EFFLUENT

Analysis
Ammoniacal Nitrogen
Biochemical oxygen demand
Lab BOD Setup Datelfime
Sampling Datelfime

Level
Found Units

1.90 mg/L
28 mg/L

13dec13/1135 NA
Ildecl3/1235 NA

Detection
Limit Method
0.10 SM 4500-NH3 C

2 SM 5210B
NA NA
NA NA

Analyst-
Date

Ikd-I2I17
krs-12l13
krs-12l13
krs-12l13

Verified-
Date

cmw-I2I18
cmw-12l18
cmw-I2I18
cmw-12l18

.v<~~~::~ -
a;~, S<Ma-~g--
heather.ramig@midwesilabs.com (402)829·9891

lbe result(s) issued on this report only reflect lhe analysis of the sample(s) submined. For applicable test parameters, Midwest Laboratories is in compliance with NEUe requirements.
Our reports and letters are for the exclusive and confidentiaf use of our clients and may not be reproduced in whole or in part. nor may any reference be made
to the work, the results. or the company in any advertising, news release, or other public announcements without obtaining our prior written authorization.
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ORDER NUMBER:

509684
Jl'~' MidwestiB&+ 'Iri~:;tItt.SW'~ ..gs_.:.:.::.;.....,::~.,

' •., Laboratories. Inc:
13611 B Street· Omaha, Nebraska 68144-3693' (402) 334·7770' FAX (402) 334-9121

www.mldwestlabs.com

PAGE NUMBER:

1

ACCOUNT NO: 8354
OLSSON ASSOCIATES
CRAIG REINSCH
1111 LINCOLN MALL
LINCOLN, NE 68508-·

COPY TO: _. 20 RCVDPLE DESCRIPTION I 12-12-13 1~t ~ ~~I :A~,,~~~" "UDY .-AY

Automatic Order Submittal Form PLACED BY: hlr3 on Dec 04. 2013

OATEfTlME ,
SAMPLE ID SAMPLED MX TESTS REQUESTED CONT COMMENTS

!A-,f-fS f(l5c erfLJ("Ir 1<-/" [WI) WA AMMONIACAL N,BOD 2

12;·~r PM 2214261 V

,,- ,- ,

II11111I1II1II1111111I1111111111111111111111111111
(1) 2214281-2214281

C

slmpl~;Y: ($fpmr.J 1ft<.> '?5.T" Cooler arrtved Intect1 Rennqulahed by: ("",.111I'I/ Oa'emme Received by: fSlgMraro

klltG', (l,v~
R.llnqullhecl by: ($fJntfftJ Oa'atnma Reeefnd by: """.,. RetJnqulshed by: rs"'l.-./ OacefTime Received In bb by: ($'fNtwnJ

5

9

7

2

8

4

3

5

CHAIN OF CUSTODY
Our reports and letters are for the exclusive and confidential use of our clients and may nol be reproduced In whole or in part, nor may any reference be mnde
to the work, the results, or the company In any advertising, news release, or other public announcements without obtaining our prior written authorization.
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_.__._..,..1.-_.

J'I, Midwest-. .-'I' 'Laboratories®
13611 B Street Omaha, NE 68144 P: (402) 334-7770 F: (402) 334-9121 www.mldwestlabs.com

Regulatory
This sheet MUST be filled out before samples can be processed. To ensure that holding times are

met, it is your responsibility that a completed form comes attached to the Chain of Custody.

, --'\....
rse4-71-la, AJt ( wl/r1')

Is this sample for regulatory/permit reporting?

What city/state was your sample collected in?

Which agency/state are you reporting to?

DYes ~ No (.\\,illl\I~'\\ III11111 1lI111111' 'III' IltI\ 1'11111\
I( 1) 2214281-2214281

add

What type of sample? (Circle One) Drinking Water Ground WaterCs~~~

Solid Waste Hazardous Waste UST

Storm Water Process Water

RC Form 14

Our reports and letters are for the exclusive and confidential use of our clients and may..not be reproduced in whole or in part, nor may any reference be made
to the work. the resUlts, or the company in any advertising. news release, or other public announcements wIthout obtaining our prior written authorization. Page 3 of 3



Ref. Lab #: 509679
Report Number
13-354-2041

Page 1 of 4

Date Reported: 01/02114
Date Received: 12113/13
Date Sampled: 12112113
Time Sampled: 1100WASTEWATER STUDY

PER OLSSON ASSOC

~1'Midwest- .........._-------
'I'!Laboratories Inc:

13611 "B" Street- Omaha. Nebraska 68144-3693 _ (402) 334-7770 - FAX (402334-9121
vvww.midwestlabs.com

REPORT OF ANALYSIS
For: ( 1933) CITY OF BEATRICE

(402)223-5211CITY OF BEATRICE
DEAN KELCH
1300 BEAVER STREET
BEATRICE NE 68310-

Mail to:

Lab number: 2214938

Level Detection Analyst- Verified-
Analysis Found Units Limit Method Date Date
Sample 10: INFLUENT
Ammoniacal Nitrogen 20.9 mgIL 0.50 SM 4500-NH3 C lkd-I2I19 cmw-12I20
Biochemical oxygen demand 160 mgIL 20 SM 5210B krs-I2I13 cmw-12I20
Lab BOD Setup Date/Time 13dec13/1620 NA NA NA krs-I2I13 cmw-12l20
Lab Soluble BOD Setup Date/Time 13dec13/1622 NA NA NA krs-12l13 cmw-12I20
Sampling Date/Time 12dec13/1330 NA NA NA krs-12l13 cmw-12l20
Soluble biochemical oxygen demand 37 mgIL 2 SM 5210B krs-12l13 cmw-12l20
Total suspended solids 229 mgIL 4 SM 2540D jsa-12l16 cmw-12l20
pH 7.86 S.U. EPA 150.1 dmg-12l13 cmw-12l20

Sample 10: PRIMARY
Ammoniacal Nitrogen 26.0 mgIL 0.50 SM 4500-NH3 C lkd-12l19 cmw-12l20
Biochemical oxygen demand 102 mgIL 2 SM5210B krs-I2I13 cmw-12l20
Lab BOD Setup Date/Time 13dec13/1625 NA NA NA krs-12l13 cmw-12I20
Lab Soluble BOD Setup Date/Time 13dec13/1630 NA NA NA krs-12l13 cmw-12l20
Sampling Date/Time 12dec13/1330 NA NA NA krs-12l13 cmw-12l20
Soluble biochemical oxygen demand 39 mgIL 2 SM 5210B krs-I2I13 cmw-12l20
Total suspended solids 87 mgIL 4 SM 2540 D jsa-12l16 cmw-12I20
pH 7.95 S.U. EPA 150.1 dmg-12l13 cmw-12I20

The result(s) issued on this report only reflect the analysis of the sample(s) submined. For applicable lest parameters. Midwest laboratories is in compliance with NELAC requirements.
Our reports and letters are for the exclusive and (onfidentiaf use of our clients and may not be reproduced in whole or in part, nor may any reference be made
to the work. the results, or the company in any advertising. news release. or other public announcements without obtaining our prior written authorization.



1'1,Midwest-.--_...._------
'I~Laboratories Inc:

13611 "8" Street. Omaha. Nebraska 68144-3693. (402) 334-7770. FAX (402334-9121
WVVVI/.midwestlabs.com

Page 2 of 4

REPORT OF ANALYSIS
Account: 1933 CITY OF BEATRICE Report Number: 13-354-2041

Level Detection Analyst- Verified-
Analysis Found Units Limit Method Date Date
Sample 10: TRICKLING FILTER
AmmoniacaJ Nitrogen 12.7 mgIL 0.25 SM 4500-NH3 C Ikd-lVl9 cmw-12l20
Biochemical oxygen demand 80 mgIL 2 SM 5210B krs-lVl3 cmw-12l20
Lab BOD Setup DatelTime 13dec13/1633 NA NA NA krs-IVI3 cmw-12l20
Lab Soluble BOD Setup DateITime 13decI3/l635 NA NA NA krs-IV13 cmw-12I20
Sampling DatelTime 12dec13/1330 NA NA NA krs-IV13 cmw-12I20
Soluble biochemical oxygen demand 20 mgIL 2 SM 5210B krs-IVl3 cmw-12I20
Total suspended solids 78 mgIL 4 SM 2540 0 jsa-IVl6 cmw-12I20
pH 8.04 S.U. EPA 150.1 dmg-lVl3 cmw-12I20

SamweID:EFFLUENT
Ammoniacal Nitrogen 2.59 mgIL 0.10 SM 4500-NH3 C Ikd-IVI9 cmw-12I20
Biochemical oxygen demand 15 mgIL 2 SM 5210B krs-IVI3 cmw-12I20
Lab BOD Setup DatelTime 13decl3/1640 NA NA NA krs-IV13 cmw-12l20
Lab Soluble BOD Setup DatelTime 13dec13/1644 NA NA NA krs-IVI3 cmw-12I20
Sampling DatelTime 12decI3/1330 NA NA NA krs-IV13 cmw-12I20
Soluble biochemical oxygen demand 6mgIL 2 SM5210B krs-IV13 cmw-12I20
Total suspended solids 18 mgIL 4 SM 2540 0 jsa-IVl6 cmw-12I20
pH 8.14 S.U. EPA 150.1 dmg-IVl3 cmw-12I20

For questions contact

'_F1/"~'~ 1~
Client service-RepresentativeU
healher.ramig@midwestlabs.com (402)829-9891

The resuh(s) issued on this report only reflect the analysis of the sample(s) submitted. For applicable test parameters, Midwest Laboratories is in compliance with NELAC requirements.
Our reports and letters are for the exclusive and confidentiar use of our clients and may not be reproduced in whole or in part. nor may any reference be made
to the work. the results. or the company in any advertising, news release. or other public announcements without obtaining our prior written authorization.



ORDER NUMBER:

509679
,~, MidwestmI!D>. ESKiWl ~~r'r4;r.."'B z~n~·:;;:~Kll2.--:-:::':_""_-:..--

'.-' Laboratories, Inc:
13611 B Street 0 Omahe, Nebreske 68144-3693 0 (402) 334-7'770 0 FAX (402) 334-9121

www.midwestlabs.com

PAGE NUMBER:

1

ACCOUNT NO: 1933
CITY OF BEATRICE
DEAN KELCH
1300 BEAVER STREET
BEATRICE, NE 68310-

SAMPLE DESCRIPTION

Automatic Order Submittal Form

COPY TO:

12-13-13 12:27 RCVD

Jy
PLACED BY: hlr3 on Dec 04, 2013

2214941 1,..
, r

TESTS REQUESTED

"

IC~ COMMENTS' I
2 /flf fd<.C.I!J .~ I

/<-<................................. 2 'I

~_.... _a .•• ____•. ______..
~ 2

N

..1 'I

MX
DATEfTlME
SAMPLEDSAMPLE 10

./ -¥- A-B Vj-}~ ~'1 ('
£Ft'JI1....-r 2" 1If1..~ v.,-1.l-IJ 4,,,,A-I

I-If+B WA AMMONIACAL NoSOO,PIi.SSOO.TSS

H ~ 2214938 1-
2 :; ... '9+ B WA AMMON1ACAl .... g ........ ..-n ......u........... ".

2214939, /'

3 WA AMMv'-.IH"''''1. 1'I.DVU,l"'n."DUU, ,,,., 214940 ......

/,.,C t r.. J, 2

4

5

6

7 II11I111111111111111111111111111111111111111111111
I I I I (4) 2214938-2214941

8

9

An
S''1J:J<:;::.. j2~ Temp on~

I.~

Cooler .,rt".d tnt.e17 R""~I""ed by: (S/fu"" OleelTll'M Ree.lvfld by: (JlfMUNJ

Our reports and le«ers are for the exclusIve and confidentIal use of our clients and may not be reproduced in whole or In part, nor may any reference be made
to the work, the results, or the company In any advertising, news release, or other public announcements without obtalnlng our prior wrl«en authortzatJon.

1"!7i/]jJL::1l/l"L
(/IV rI-

CHAIN OF CUSTODY

D.c.fT1me

IrJ-fJ- J'1;/fJb
Received by: (S1",.t/lt'l} ReJlnqul,hed by: (B/gM"'. Oetemme Aec*....d In Leb by: (SirMtttrl/

Page 3 of 4



JIll, Midwest "
_. " " .... ,J ~,m

'I' Laboratories®
13611 BStreet Omaha, NE 68144 P: (402) 334-7770 F: (402) 334-9121 www.mldwntlaba.com

Regulatory
This sheet MUST be filled out before samples can be processed. To ensure that holding times are

met, it is your responsibility that a completed form comes attached to the Chain of Custody.

Is this sample for regulatory/permit reporting?

What city/state was your sample collected in?

DYes ril No' ," 1111111111111101111111I1111111111111111111I1111I1
(4) 2214938-2214941

6~+!'Lk_ M.l~s~

0! ~?6 1-\Which agency/state are you reporting to?

What type of sample? (Circle One) Drinking Water

Solid Waste

b &.;t.. ~!-Ilr ;~
. /.-=--

Groaad W'k,c:...._~
Hazardous Waste UST "

Storm Water Process Water

RC Form 14

Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced In whole or In part. nor may any reference be made
to the work. the results. or the company in any advertising, news release, or other public announcements without obtaining our prior wrftten authorization.
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Ref. Lab #: 509680
Report Number
13-360-2050

Page 1 of 4

Date Reported: 01102114
Date Received: 12118/13
Date Sampled: 12117/13
Time Sampled: 0900WASTEWATER STUDY

PER OLSSON ASSOC

J"1'Midwest
-.~----------'I~LaboratoriesInc:

13611 "B" Street. Omaha. Nebraska 6B144-3693 • (402) 334-7770 • FAX (402 334-9121
www.midwestlabs.com

REPORT OF ANALYSIS
For: ( 1933) CITY OF BEATRICE

(402)223-5211CITY OF BEATRICE
DEAN KELCH
1300 BEAVER STREET
BEATRICE NE 68310-

Mail to:

Lab number: 2216154 Sample 10: INFLUENT 24 HR CaMP

Verified-
Date

jjd-12l26
jjd-lV26
jjd-lV26
jjd-lV26
jjd-lV26
jjd-lV26
jjd-12l26
jjd-12l26

Analyst-
Date

lkd-lV23
krs-12l18
krs-12l18
krs-12l18
krs-12l18
krs-12l18
jsa-12l20
jdb-12l18

Detection
Limit Method

0.50 SM 45OO-NH3 C
20 SM 5210B

NA NA
NA NA
NA NA

2 SM 5210B
4 SM 2540D

EPA 150.1

Level
Found Units

18.3 mgIL
162 mgIL

18dec13/1837 NA
18dec13/1840 NA
17dec13/lloo NA

48 mgIL
180 mgIL

7.51 S.U.

~:~=~ -""""SorOre-_J
heather.ramig@midwesllabs.com (402)829-9891

Analysis
Ammoniacal Nitrogen
Biochemical oxygen demand
Lab BOD Setup DatelTime
Lab Soluble BOD Setup DatelTime
Sampling DatelTime
Soluble biochemical oxygen demand
Total suspended solids
pH

The result(s) issued on this repon only reflect the analysis of the samplc:(s) submitted. For applicable test parameters. Midwest Laboratories is in <:ompliance wilh NELAC requircmenu.
Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in whole or in part. nor may any reference be made
to the work. the results. or the company in any advertising. news release. or other public announcements without obtaining our prior written authorization.



ORDER NUMBER:

509680
~~, Midwest
~. iW!Qi"'lit"1ih;tllfl.!.i:{,m~,:Z·:s~~ .

'.' Laboratories, Inc:
13611 B Street· Omaha, Nebraska 68144-3693' (402) 334-7770' FAX (402) 334-9121

www.mldwestlabs.com

PAGE NUMBER:

1

ACCOUNT NO: 1933
CITY OF BEATRICE
DEAN KELCH
1300 BEAVER STREET
BEATRICE, NE 68310·

SAMPLE.OESkRIPTION

Automatic Order Submittal Form

COpy TO:

12-10-13 12:14 RCVD

~
PLACED BY: hlr3 on Dec 04, 2013

DATE/TIME • ,
SAMPLE 10 SAMPlED MX TESTS REQUESTED CONT COMMENTS

Idn.....-+- ~q rfrC4~~e
1/2-1'-{31I\M WA AMMONIACAL N.BOD,PH.SBOD,TSS

.2210154 1-
2

1./-/7-13 1nll1

?-~ flf~~ 1.-/6-<3 "!I' tI' WA AMMONIACAL N.BOD,PH.SBOD.TSS 22101~ 'l. 2

Pr,",., #vu /),-17") 'k/QA ..
~

/
~f/);:f ?>~e

,J.,l-/) '1i",lJA WA AMMONIACAL N.BOO,PH,SBOD.TSS
2216156

L 2

Tr,'~/{}. ~"- /J..fhJ f;kJ 10

rr.;:-;v~ .. f-;). ~ ~~r C¢>/'-f~t#.> 1:1-16-/1 flo"" "'i! ,q"'''''''":~f-/, H, /JoD/fII , S/!4f>/ 7'55 2
J. .f7-f.1, f:... 4

2216157 ;I.

II11I11I111111111111111111111111111111111111111111
(4) 2216154-2216157

11 • / ,
s."") 'P~,.....~ T2~5~·

Cooler .mved Intlet1 ReI'nQUlllh" by: IS""''''' DnelTlm. Received by: fJ/fu_
I yeS
~ ''I '" ...~,<k 1/t-!;:"""'jiW R,ceIv.cf by: (lp"'" Aellnqul,hH by: ($J",."" Dat,/Tlme Received In lab by: "ffIYtwfJI

~N ;I".~ :..,< l
. , ,4

Our reports and lettel'S are for the exclusJve and confidential use of otJT diems end may not be reproduced in whole or In part, nor may any reference be made
CHAIII OF CUSTODY .... th.. 'Wllk. tNt results. or the company in any advertisIng, news release, or other public announcements without obtaining our prior writtGn authorization. Page 2 of 4



-------_..._----

- \' ~J:,j ,t-;l.~r

~1'Midwest...
'I' Laboratories®

13611 B Street Omaha, NE 68144 P: (402) 334-7770 F: (402) 334-9121 www.mldwe.tlab••com

Regulatory

[gJ NoDYes

This sheet MUST be filled out before samples can be processed. To ensure that holding times are
met, it is your responsibility that a completed form comes attached to the Chain of Custody.

~. -1111111111111111111111111111"1111111111111111111111
:(4) 2216154-2216157
, add

Is this sample for regulatory/permit reporting?

What city/state was your sample collected in? eeo-fY'i (oR- /Veb¥"

WhichBstate are you reporting to? oISJ'OYl fl S' S oCP--k1 uJAAk.£+-lenS'-wJy

What type of sample? (Circle One) Drinking Water Ground Water Wastewater

Solid Waste Hazardous Waste UST

Storm Water Process Water

RC Form 14

Our reports and letter.s are for the exclusive and confidential use ofou1 clients and may·not be reproduced in whole or In part, nor may any reference be made
to the work. the results. or the company in 811)' advertising, news release. or other public announcements without obtelnlna our prior written authorization.

Page 3 of 4



.;1, Midwest
"ti,·LaboratOt'ieS
..,' '"" l1"'!\fn€'uu:l!'Il'-'S~

Checklist

- 11111111111111111111111111111111111111111111111111
(4) 2216154-2216157

SAMPLE ACCEPTANCE CHECKLIST
Document Number: RC CHKLIST 001
Revision Number: 1 Effective Date: 2/12113
Page 1 of 1 Approval: DFJ

add

Sample Temperature (0C):

NoCooler Intact:
Received on Ice:
Hand Delivered:

Thenn Fisher IR l!::l-Thermometer Used:

Date & Initials of person accepting samples: I:J. -fg -I 3

Comments'
Chain of Custody present? res No N/A
Chain of Custody complete? \..: es No N/A

Sample IDCs): es No N/A
Sample Location(s): es No N/A
Client Contact: es No N/A
Analysis Requested: es No N/A
Sampler name on COC! Yes No N/A
Date & Time of collection: es No N/A

Sample labels match CDC? \'.C£ No N/A
Written in indelible ink? es No N/A
Labels indicate proper preservation? es No N/A

Chain of Custody relinquished with signature? es No N/A
Samples arrived within hold time? Yes No N/A
Sufficient volume? ( es No N/A
Appropriate containers used? es No N/A
Filtered volume received for dissolved tests? es No N/A
Headspace in VOA vials? Yes No N/A
Trip Blank present? Yes No N/A
Temperature Blank present? Yes No N/A

Client NotificationlResolution: DateiTime Contacted: _

Person Contacted: Contacted By: _

Co=entsIResolution: ~ _

------ Page 4 of 4



Page I of 4

Date Reported: 01/02114
Date Received: 12118/13
Date Sampled: 12/17/13
Time Sampled: 0900WASTEWATER STUDY

PER OLSSON ASSOC

J"1'Midwest
-.~----------'I"Laboratories Inc:

13611 "B" Street. Omaha, Nebraska 68144-3693. (402) 334-7770. FAX (402 334-9121
WNVV.midwestlabs.com

REPORT OF ANALYSIS
For: ( 1933) CITY OF BEATRICE

(402)223-5211CITY OF BEATRICE
DEAN KELCH
1300 BEAVER STREET
BEATRICE NE 68310-

Mail to:

Report Number
13-360-2051

Analysis
Ammoniacal Nitrogen
Biochemical oxygen demand
Lab BOD Setup DateITime
Lab Soluble BOD Setup DatelTime
Sampling DateITime
Soluble biochemical oxygen demand
Total suspended solids
pH

Lab number: 2216155 Sample ID: PRIMARY 24 HR CaMP

Level
Found Units

18.1 mgIL
86 mgIL

19dec13/1030 NA
19dec13/1035 NA
17dec13/1100 NA

30 mgIL
71 mgIL

7.57 S.U.

Detection
Limit Method

0.50 SM 4500-NH3 C
2 SM 5210B

NA NA
NA NA
NA NA

2 SM 5210B
4 SM2540D

EPA 150.1

Analyst-
Date

Ikd-12I23
krs-I2I19
krs-I2I19
krs-12119
krs-I2I19
krs-I2I19
jsa-12I20
jdb-I2I18

Verified-
Date

jjd-12I26
jjd-12I26
jjd-12l26
jjd-12I26
jjd-12I26
jjd-12126
jjd-12I26
jjd-12I26

'''~::'::~ ,

C""""",.,,-~g-
heather.ramig@midwestlabs.com(402)829-9891

The resull(s) issued on this report only reflect the analysis of the sample(l) submitted. For appliClible lest parameters. Midwest Laboratories Is in compliance with NELAe reqUirements.
Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in whole or in part, not may any reference be made
to the work. the results, or the company in any advertising, news release, or other public announcements without obtaining our prior written authorization.



COPY TO:

ORDER NUMBER:

509680

ACCOUNT NO: 1933
CITY OF BEATRICE
DEAN KELCH
1300 BEAVER STREET
BEATRICE, NE 68310-

~I, MidwestriJZ>+ i_.AA",s,..tiithVjjM-m"'J;::·":::~: . __

'.' Laboratories. Inc:
13611 B Street· Omehe, Nebraska 66144-3693' (402) 334-7770' FAX (402) 334-9121

www.midwestlsbs.com

Automatic Order Submittal Form

PAGE NUMBER:

1

12-18-13 12:14 RCVD

~
PLACED BY: hlr3 on Dec 04.2013

OATErTlME # I

SAMPLE ID SAMPLED MX TESTS REQUESTED CONT COMMENTS

.IdJ7....+-I~ 1t,..~A~~
/1-1'-/J 1A'" WA AMMONIACAL N,BOO,PH.SBOD.TSS

2216154 1-
2

/'/'/1-Ij 1J1f11

~~f-\r ~~
IJ-16"j ,,,. tfIl WA AMMONIACAL N.BOD.PH,GBOD,TSS 22161~ z.. 2

n;MAI'IA 1~-I7-() lj,'w.Ao

/ ?-f;;:''''f /•.,,-,) 'ii;ptl< WA AMMONIACAL N.BOD.PH,SBOD.TSS
2216156

'2. 2

1n'(/(J. ~< ,) I!r 3o~e I..·a.,t "im j;, 2
r-r.;:'/v~" +-;).~ l~'" Cor1lfLt!t~

/2-16-11 "'lor!" oJi! "''''t4t0'':~f-fl #, 4"D, fII, S f3aD I '1'55
.7.·tH.~ f: ....

2216157 ~

II11I11I1II1I1111111111111111111111111111111111111
(4 ) 2216154-2216157

,

(

" ;-
S.m ~ 'p,,,,,,1IffI/ WJliIJ

~~:'~:'
Coaler .mved Intacl? Rellnqu...tId by: ($""''''' OatttlTlm. Re~vlld by: fJittt."""

yes
I".~ • b,

~H/L~<kJ //!;:emt"j,Att1 Recelvad by: (f;p.rw./ AellnQUl,hed by: (SI"""'" DMe/TIme Aecelved '0 ub by: tsf",.m.I

V( -r.< l
//' .A-- .~

CHAIN OF CIISTODY
Our reports and letters are for the excluslv9 and confidential use of our dients and may not be reproduced in whole or In part, nor may any reference be made
......... u.tnrk. thft results. or the company in any advertising, news release, or other public announcements without obtainIng our prior writtan authorization. Page 2 of 4



~-"---- ---"~------ ._-------"-----"-"---"

M!lW.
1'1, Midwest......~--
'I' Laboratories®

13611 BStr_t Omaha, HE 66144 P: (402) 334-7770 F: (402) 334-9121 www.mldwastlabs.com

Regulatory

~ NoDYes

This sheet MUST be filled out before samples can be processed_ To ensure that holding times are
met, it is your responsibility that a completed form comes attached to the Chain of Custody.

~·-IIIIIIIIIIII1IIIII1IIIII1III-1111111111111111111I11
;(4) 2216154-2216157

Is this sample for regulatory/permit reporting?

add

What city/state was your sample collected in? geo-fY'i (1. Mty

Which~stateare you reporting to? oISJ'Ofl fl~SQC~~$ cJ&.~S*)y

What type of sample? (Circle One) Drinking Water Ground Water Wastewater

Solid Waste Hazardous Waste UST

Storm Water Process Water

RC Form 14
Our reports and letters arefer the exclusive and confidential use of our ctlentsand may-not be reproduced in whole or in part, nor may any reference be made
to the work, tlle results, or the company In any advertising. news release, or other public announcements without obtaining our prior written authorization.

Page 3 of 4



'I" Midwest
'ti; LaboratorieS

...'... r!"1"'t'lUfttl'll'-'tS~

Checklist

SAMPLE ACCEPTANCE CHECKLIST
Document Number: RC CHKL1ST 001
Revision Number: I Effective Date: 2/12/13
Page 1 of 1 Approval: DFJ

-

II11I111111111111111111111111111111111111111111111
(4) 2216154-2216157

.dd

Sample Temperature ("C):

NoCooler Intact:
Received on Ice:
Hand Delivered:

Tberm Fisher IR 1.!:1-Thermometer Used:

Date & InJtials of person accepting samples: I;) - fg -/ 3

Comments"
Chain of Custody present? es No N/A
Chain of Custody complete? "- es No N/A

Sample ID(s): es No N/A
Sample Location(s): es No N/A
Client Contact: es No N/A
Analysis Requested: es No N/A
Sampler name on COC? es No NlA
Date & Time of collection:

~
No N/A

Sample labels match CaC? No N/A
Written in indelible ink? es No N/A
Labels indicate proper preservation? es No N/A

Chain of Custody relinquished with si!!;llature? es No N/A
Samples arrived within hold time? es No N/A
Sufficient volume? (§ No N/A
Appropriate containers used? es No N/A
Filtered volume received for dissolved tests? es No N/A
Headspace in VOA vials? Yes No N/A
Trip Blank present? Yes No N/A
Temperature Blank present? Yes No N/A

Client NotificationIResolution: Date/Time Contacted: _

Person Contacted: Contaeted By: _

Co=entsIResolution: _

------------ Page 4 of 4 I
I



Page I of 4

Date Reported: 01102114
Date Received: 12118/13
Date Sampled: 12117/13
Time Sampled: 0920WASTEWATER STUDY

PER OLSSON ASSOC

~1'Midwest
-.~---------~'I~Laboratories Inc:

13611 .. 6" Street. Omaha. Nebraska 66144-3693 • (402) 334-7770 • FAX (402 334-9121
WNW.midwestlabs.com

REPORT OF ANALYSIS
For: ( 1933) CITY OF BEATRICE

(402)223-5211CITY OF BEATRICE
OEAN KELCH
1300 BEAVER STREET
BEATRICE NE 68310-

Report Number
13-360-2052

Mail to:

Lab number: 2216156 Sample ID: TRICKLING FILTER 24 HR COMP

Analysis
Ammoniacal Nitrogen
Biochemical oxygen demand
Lab BOD Setup DatelTime
Lab Soluble BOD Setup DatelTime
Sampling DatelTime
Soluble biochemical oxygen demand
Total suspended solids
pH

Level
Found Units

8.42 mgIL
62 mgIL

19dec13/1040 NA
19dec13/1044 NA
17dec13/1100 NA

13 mgIL
63 mgIL

7.69 S.U.

Detection
Limit Method

0.25 SM 4500-NH3 C
2 SM 5210B

NA NA
NA NA
NA NA

2 SM 5210B
4 SM2540D

EPA 150.1

Analyst-
Date

lkd-12l23
krs-12l19
krs-12l19
krs-12l19
krs-12l19
krs-12l19
jsa-12l20
jdb-12l18

Verified-
Date

jjd-12l26
jjd-12I26
jjd-12l26
jjd-12l26
jjd-12l26
jjd-12I26
jjd-12l26
jjd-12I26

-==~ -
C1i..S<rnre-~:::;;--
heather,ramig@midwcstlabs.com (402)829-9891

The result(s) issued on this report only rencet the analysis or the sample(s) submillod. For applicable test parameters. Mklwest Laboratories is in oompIiance with NELAC requirements.
Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in whole or in part. nor may any reference be made
to the work, the results, or the company In any advertising. news release. or other public announcements without obtaining our prior written authorization.



ORDER NUMBER:

509680
~" Midwest
~. i'*#"1SHUib#&ii'M!'E.::LZ:·_-':::'·~· ...

'.' Laboratories, Inc:
13611 B Streat' Omaha, Nebraska 68144-3693' (402) 334-7770 • FAX (402) 334·9121

www.mldwestlabs.com

PAGE NUMBER:

1

ACCOUNT NO: 1933
CITY OF BEATRICE
DEAN KELCH
1300 BEAVER STREET
BEATRICE, NE 68310-

SAMPLE DESCRIPTION

Automatic Order Submittal Form

COPY TO:

12-10-13 12:14 RCVD

JU-
PLACED BY: hlr3 on Dec 04. 2013

DATEITIME # ,
SAMPLE 10 SAMPLED MX TESTS REQUESTED CONT COMMENTS

I,.,TI._+-;lq l+"~~~e
/N'-{J 1A'" WA AMMONIACAL N,BOD,PH,SBOD,TSS

2216154 1.
2

/J.-fl-tJ M..-l

~q~" ~~
IJ-f6-1J ~,,. ~ WA AMMONIACAL N,BOD,PH,SBOO,TSS 2216155 'Z. 2

n;,.,..,. ,. IJ-I7-(; 'it/Q),
~/ ~f;/:,tt--f /J-/' -/) 'i:~1/0 WA AMMONIACAL N,BOD,PH,S80D,TSS

2216156
L 2

fn'tlC}, ~~ ~ ,) Tt,.- ~~6 fJ, -(1-ri ";kI!I.
2

r-F;:-/v~" +-)~~~ C¢o/lt,,~
/N6-/] 'f..JotfO

oJ'"
11",....":,,,1,1/ II', 4"D, PIli S /!4 /), 7'55 2216137 ;;,

J-t1-£.< f: ....

II11I111111111111111111111111111111111111I11111111
(4) 2216154-2216157

(

" ,.-

~~/"'''~ 2~?:~~
Cool.,. emv.cf Int.eH Relfnqulllhed by: ($pttInJ O_telTlm. R~e1yed by: (f;,-trtni

yeS
(' • b'e:"'':'~ ~<b 1//J7:ernmjlA~

Received by: "pm" Aellnqullhed by: "',..,.,. O.t,/Tlmft AlICetved In LMJ by: /J/",.hPJ

'-f.< J'
, -/V -A- ' .....

Our reports and letters are 'or the exclusive and confidential use of our clients and may not be reproduced in whole or in part, nor may any reference be made
CHAIII OF CUSTODY ..... tn.. ,~k. ttw, results. or the company in any advertisIng, news I'lllaase. or other public announcements without obtaining our prior written 3utholi2atron. Page 2 of 4



~ .._----- ._--------_. -------_.._-_._---

m~
~1'Midwest--............--'I' Laboratories®

138.11 B Street Omaha, NE 68144 P: (402) 334-7770 F: (402) 334-9121 www.mldwestlabs.com

Regulatory
This sheet MUST be filled out before samples can be processed. To ensure that holding times are

met, it is your responsibility that a completed form comes attached to the Chain ofCustody.

Is this sample for regulatory/permit reporting? DYes [gJ No
11111111111111111111111111111111111111111111111111

~(4) 2216154-2216157
add

What city/state was your sample collected in?

Which~~~state are you reporting to?

geo-fy'l' (,L M6y

o/$SOI1 fl$'SQC<-'tA~l cJAj.~kS-fv)y

What type of sample? (Circle One) Drinking Water

Solid Waste

Ground Water

Hazardous Waste

Wastewater

UST

Storm Water Process Water

RC Form 14

Our reports and letters sretor the exclusive and confidential use of our clients and may·not be reproduced in whole or in part, nor may any reference be made
to the work, the results, or the company in any advertising, news release, or oth~r public announcements wfthout obtaining our prior written authorization.

Page 3 of 4



Tbenn Fisher JR J!i..-

,.~ !!idwest'i'·Laboratories",'.. li'"'~n~t"'ll)'.,S~

Checklist

L- 11111111111111111111111111111111111111111111111111
(4) 2216154-2216157.....

Thermometer Used:

Sample Temperature ("C): J.J.

SAMPLE ACCEPTANCE CHECKLIST
Document Number: RC CHKLIST 001
Revision Number: I Effective Date: 2/12113
Page 1 of 1 Approval: DFJ

Cooler Intact:
Received on Ice:
Hand Delivered:

No

Date & Initials of person accepting samples: I:J. -(g -I 3

Comments·
Chaio ofCustody present? es No N/A
Chain of Custody complete? <....: es No N/A

Sample ID(s): es No N/A
Sample Location(s): es No N/A
Client Contact: es No N/A
Analysis Requested: es No N/A
Sampler name on COe? es No N/A
Date & Time of collection: ['(es No N/A

Sample labels match COC? ~ No N/A
Written in indelible ink? lYes No N/A
Labels indicate proper preservation? rY"es' No N/A

Chain of Custody relinquished with signature? fies No N/A
Samples arrived within hold time? Yes No N/A
Sufficient volume? <YeS: No N/A
Appropriate containers used? (Yes No N/A
Filtered volume received for dissolved tests? Yes No N/A
Headspace in VOA vials? Yes No N/A
Trip Blank present? Yes No N/A
Temperature Blank present? Yes No N/A

Client NotificationlResolution: DateITime Contacted: _

Person Contacted: Contacted By: _

Co=entsIResolution: ~ _

-----_._---- Page 4 of 4



Page 1 of 4

Date Reported: 01102114
Date Received: 12118/13
Date Sampled: 12117/13
Time Sampled: 0930WASTEWATER STUDY

PER OLSSON ASSOC

~1'Midwest-+4II1II-----------'I~Laboratories Inc:
13611 "6" Street. Omaha, Nebraska 68144-3693 • (402) 334-7770. FAX (402 334-9121

Vl/INW.midwestlabs.com
REPORT OF ANALYSIS

For: ( 1933) CITY OF BEATRICE
(402)223-5211CITY OF BEATRICE

DEAN KELCH
1300 BEAVER STREET
BEATRICE NE 68310-

Mail to:

Report Number
13-360-2053

Lab number: 2216157 Sample ill: EFFLUENT 24 HR COMP

Analysis
Ammoniacal Nitrogen
Biochemical oxygen demand
Lab BOD Setup DatelTime
Lab Soluble BOD Setup DateITime
Sampling DateITime
Soluble biochemical oxygen demand
Total suspended solids
pH

Level
Found Units

0.90 mgIL
17 mgIL

I 8dec13/1842 NA
18dec13/1844 NA
17dec13/II00 NA

5mgIL
n.d. mgIL
7.82 S.U.

Detection
Limit Method

0.10 SM 4500-NH3 C
2 SM 5210B

NA NA
NA NA
NA NA

2 SM 5210B
4 SM 2540D

EPA 150.1

Analyst-
Date

lkd-12/23
krs-12118
krs-12118
krs-12118
krs-12118
krs-12118
jsa-12/20
jdb-12118

Verified-
Date

jjd-12/26
jjd-I2/26
jjd-12/26
jjd-12/26
jjd-12/26
jjd-12/26
jjd-I2/26
jjd-12/26

Notes:
n.d. - Not Detected. om:,.:-;'fa .

eli.. s.rnre-__ff-
heather.ramig@midwestlabs.com (402)829-9891

The result(s) issued on this rcpon only reflect tne analysis of the samplc(S) submitted. For appBcabie lest parameters, Midwest Laboratories is in compliance with NELAe requirements.
Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in whole or in part. nor may any reference be made
to the work, the results, or the company In any advertising, news release. or other public announcements without obtaining our prior written authorlzation.



ORDER NUMBER:

509680
J"'I, Midwestr.i2D+ HiOiIlj!iWhiSIHh&ifiii:,;t~·;..-...:.::. . ..

'.' Laboratories, Inc:
13611 B Street· Omaha, Nebreska 68144-3693' (402) 334-7770' FAX (402) 334-9121

YNfW.midwestlabs.com

PAGE NUMBER:

1

ACCOUNT NO: 1933
CITY OF BEATRICE
DEAN KELCH
1300 BEAVER STREET
BEATRICE, NE 68310-

SAMPLE DESCRIPTION

Automatic Order Submittal Form

COPY TO:

12-18-13 12:14 RCVD

JU-
PLAceD BY: hlr3 on Dec 04.2013

OATEITIME • I
SAMPLE 10 SAMPLED MX TESTS REQUESTED caNT COMMENTS'liJ't_-l4, /U'-131AM WA AMMONIACAL N,BOO,PH,SBOO,TS. 1.. 2

-r t'""/ '''I n' ~~e ., ,2Z16154
... ,.,;-N"....+-- /,I'17-i3 In"" --t-::-1r---------q~f ~~ IJ-16"3'1".~ WA AMMONIACAL N,SOO,PH,SBOO,TBS ZZ161~ L 2

!I-.-...,u?- ~ 1~·I7-f) 'l'm), - ~ -t-;:-t--------
_, ,/, ~~. Coit'-f /J'/C-I) '11;0.40 WA AMMONIACAlN,BOO,PH,SBOO,TSS ZZ161156 L 2

In (IC)•• < "-.fr' !f-t:,- ?,tn-Il 1J.-(7-rt (;kt~ 2,-+-+-------
... _~, - L'~~' Co'ItJ, 12·16·/11-.10"" 'II;' 1I"""'".''t<f-/, Ali ROD,f'II,SS6D, "/55 22161157 ;1,

/;:f'}l- /v~.. ,J. I Ifh~ J.-{'H3 f:.... _+-+ _

1I11111II1111I111111111111111111111111111111111111
1---------+---+--+---------(4) 2216154-2216157

(

11 /' ,

s.fffflt/J ~ ~:P/ffNUrrl // ..,~ T~p on Arriv. Cooler....wed tnt.et7 Aellnqullhed by: """.r.rw O_tlt/Tlm. Recelved by: fJ/fWwfI
III. ?~~ d,~'G yeS

(~ bY~~....,<kJ //-/;:;;OA,+ R.~ed by: (firM""" Rellnqul,hed by: flI,..tw-I O.tefTlme R.eelved In Lib by: "'ptrtnl

~f'" ~ .[,..,0

Our t1Iports and letters are for the exclusive end confidential use of our clients and may not be reproduced in whole or In part, nor may any reference be made
CHAIN OF CUSTODY M th.. '!W'II'k. tOO results. or the company in any advertislog, news release, or other public announcements without obtaining our prior writtGn authorization. Page 2 of 4



IMlmiil

~---~---- ----- -----------_.- _...

1'" Midwest...4Ii-I-----'I' Laboratories®
13611 B Street Omaha, NE 68144 P: (402) 334-7770 F: (402) 334-9121 www.mldwestlabs.com

Regulatory
This sheet MUST be filled out before samples can be processed. To ensure that holding times are

met, it is your responsibility that a completed form comes attached to the Chain of Custody.
(--- _. - _. -

Is this sample for regulatory/permit reporting? 0 Yes ~ No
II11I111111111111111111111111111111111111111111111

(4) 2216154-2216157
I ",del

What city/state was your sample collected in?

Which@state are you reporting to?

eeo-frr u Mbv

o/$00/1 Ii >'S Q c'-~t-q uJAJ,}e.Wu:-*nJ-fv)y

What type of sample? (Circle One) Drinking Water

Solid Waste

Ground Water

Hazardous Waste

Wastewater

UST

Storm Water Process Water

RC Form 14

Our reports and letters ere tor the exclusive and confidential use of our clients and may·not be reproduced In whole or in part, nor may any reference be made
to the work, the results, Of the company in any advertising, news release, or oth~r pUblic announcements without obtaining our prior written authorization.
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Checklist

- 11111111111111111111111111111111111111111111111111
(4) 2216154-2216157

SAMPLE ACCEPTANCE CHECKLIST
Document Number: RC CHKLIST 001
Revision Number: I Effective Date: 2/12/13
Page 1 of 1 Approval: OF!

.....

Sample Temperature (0C):

NoCooler Intact:
Received on Ice:
Hand Delivered:

Tberrn Fisher IR J!i...-Thermometer Used:

Date & Initials of person accepting samples: IJ -r8 -/ 3

Comments'
Chain of Custody present? es No N/A
Chain of Custody complete? <...: es No NIA

Sample IDCs): es No NIA
Sample Location(s): es No NIA
Client Contact: es No NIA
Analysis Requested: es No NIA
Sampler name on COG? 'yes No NIA
Date & Time of collection: es No NIA

Sample labels match GOG? ~ No NIA
Written in indelible ink? es No NIA
Labels indicate proper preservation? "tes No NIA

Chain of Custody relinquished with signature? lVes No NIA
Samples arrived within hold time? Yes No NIA
Sufficient volume? ( es No NIA
Appropriate containers used? es No NIA
Filtered volume received for dissclved tests? es No NIA
Headspace in VOA vials? Yes No NIA
Trip Blank present? Yes No NIA
Temperature Blank present? Yes No NIA

Client NotificationIResolution: Dateffime Contacted: _

Person Contacted: Contacted By: _

CommenlslResolution: _

Page 4 of 4



Ref. Lab #: 509678
Report Number
13-360-2080

Page 1 of 4

Date Reported: 01/02114
Date Received: 12119/13
Date Sampled: 12118113
Time Sampled: 1100WASTEWATER STUDY

PER OLSSON ASSOC

""Midwest...-!I---------~'I-'Laboratories Inc:
13611 "8" Street. Omaha, Nebraska 68144-3693. (402) 334-7770. FAX (402334-9121

www.midwestlabs.com
REPORT OF ANALYSIS

For: ( 1933) CITY OF BEATRICE
(402)223-5211CITY OF BEATRICE

DEAN KELCH
1300 BEAVER STREET
BEATRICE NE 68310-

Mail to:

Lab number: 2216823

Level Detection Analyst- Verified-
Analysis Found Units Limit Method Date Date
Sample ID: INFLUENT
Ammoniacal Nitrogen 18.7 mgIL 0.50 SM 4500-NH3 C lkd-12l24 jjd-12l26
Biochemical oxygen demand 183 mgIL 20 SM 52 lOB krs-12l19 jjd-12l26
Lab BOD Setup DatelTime 19dec13/1700 NA NA NA krs-12l19 jjd-12l26
Lab Soluble BOD Setup DateITirne 19dec13/1705 NA NA NA krs-12l19 jjd-12l26
Sampling DateITime 18dec13/1145 NA NA NA krs-12l19 jjd-12l26
Soluble biochemical oxygen demand 42 mgIL 2 SM 5210B krs-12l19 jjd-12l26
Total suspended solids 180 mgIL 4 SM 2540D jsa-12l20 jjd-12l26
pH 7.49 S.U. EPA 150.1 jdb-12l19 jjd-12l26

Sample ID: PRIMARY
Ammoniacal Nitrogen 18.0 mgIL 0.50 SM 4500-NH3 C lkd-12l24 jjd-12l26
Biochemical oxygen demand 128 mgIL 2 SM 5210B krs-12l19 jjd-12l26
Lab BOD Setup DateITime 19dec13/1710 NA NA NA krs-12l19 jjd-12l26
Lab Soluble BOD Setup DateITirne 19dec13/1712 NA NA NA krs-12l19 jjd-12l26
Sampling DateITime lSdec13/1145 NA NA NA krs-12l19 jjd-12l26
Soluble biochemical oxygen demand 34 mgIL 2 SM 5210B krs-12l19 jjd-12l26
Total suspended solids 75 mgIL 4 SM 2540D jsa-12l20 jjd-12l26
pH 7.52 S.U. EPA 150.1 jdb-12l19 jjd-12l26

The result(s) iuued on this report only reneet the analysis of the sample(s) submitted. For applicable test parameters. Midwest Laboratories is in compliance with NEUe requirements.
Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in whole or in part. nor may any reference be made
to the work, the results. or the company in any advertising. news release, or other public announcements without obtaining our prior written authorization.



~1'Midwest
-.~----------'I~Laboratories Inc:

13611 "B" Street. Omaha, Nebraska 68144-3693 • (402) 334-7770 • FAX (402 334-9121
www.midwestlabs.com

Page 2 of 4

REPORT OF ANALYSIS
Account: 1933 CITY OF BEATRICE Report Number: 13-360-2080

Level Detection Analyst- Verified-
Analysis Found Units Limit Method Date Date
Sample 10: TRICKLING FILTER
Ammoniacal Nitrogen 8.53 mgIL 0.25 SM 4500-NH3 C Ikd-12l24 jjd-12l26
Biochemical oxygen demand 75 mgIL 2 SM 52 lOB krs-1V19 jjd-12l26
Lab BOD Setup Dateffime 19dec13/1720 NA NA NA krs-1V19 jjd-12l26
Lab Soluble BOD Setup Dateffime 19dec13/1722 NA NA NA krs-1V19 jjd-12l26
Sampling Dateffime 18dec13/1145 NA NA NA krs-1V19 jjd-12l26
Soluble biochemical oxygen demand 20 mgIL 2 SM 52 lOB krs-1V19 jjd-12l26
Total suspended solids 66 mgIL 4 SM 2540D jsa-12l20 jjd-12l26
pH 7.65 S.U. EPA 150.1 jdb-1V19 jjd-12l26

Sample 10: EFFLUENT
Ammoniacal Nitrogen 1.13 mgIL 0.10 SM 4500-NH3 C lkd-12l24 jjd-12l26
Biochemical oxygen demand 17 mgIL 2 SM 5210B krs-1V19 jjd-12l26
Lab BOD Setup Dateffime 19dec13/I730 NA NA NA krs-1V19 jjd-12l26
Lab Soluble BOD Setup Dateffime 19dec13/1735 NA NA NA krs-1V19 jjd-12l26
Sampling Dateffime 18dec13/1145 NA NA NA krs-1V19 jjd-12l26
Soluble biochemical oxygen demand 5mgIL 2 SM 5210B krs-1V19 jjd-12l26
Total suspended solids 12 mgIL 4 SM 2540 D jsa-12l20 jjd-12l26
pH 7.79 S.U. EPA 150.1 jdb-1Vl9 jjd-12l26

For questions contact
I

',/~ a )f/l/WL.1.~
Client service-RepresentativeU
heatber,ramig@midwestlabs.com (402)829-9891

The resuJt(s) issued on this report only renect the analysis of the ~mple(s) SUbmilled. For applicable lest parameteu, Midwest Laboratories is in compliance with NELAC requirements.
Our reports and leners are for the exclusive and confidentiaf use of our clients and may not be reproduced in whole or in part. nor may any reference be made
to the work. the results, or the company in any advertising, news release. or other public announcements without obtaining our prior written authorization.



ORDER NUMBER:

509678
JIIW, Midwest
..... d"ig4fg:ctj:4kWi!i'~::'·-''';'''-~;·::::·....:•...• _'I' Laboratories, Inc:

13611 B Streel' Omaha, Nebraska 66144-3693' (402) 334-7770' FAX (402) 334,9121
www.mldwestlabs.com

PAGE NUMBER:

1

ACCOUNT NO: 1933
CITY OF BEATRICE
DEAN KELCH
1300 BEAVER STREET
BEATRICE, NE 68310-

SAMPLE DESCRIPTION
I WASTEWATER STUDY I

PER 01 SSON ASSOC
PO NUMBER:

Automatic Order Submittal Form

COpy TO:

12-19-13 13:12 RCVD

PLACEO BY: hlr3 onoee
DATEITIME # ,

SAMPLE 10 SAMPLED MX TESTS REQUESTED CONT COMMENTS

,,-r 1..{'w- cry' J9 fo"8 ~'I""/J 1111- WA AMMONIACAL N.BOD.PH.SBOD.TSS 2 !
'T_fl I:Hfi3 1<4>0 2216823 2.-

)"1 Hr- Cr4 p"<"J 1J:<r-4" WA' AMMONIACAL N.BOD.PH.SBOD.TSS
.~.,..-- ~

2
! Pr . ....A J h ,,2- Rf IS : 2216824 L.

f2.-(~·/~ n:,r-,f<

1".', ,/i;'\'t/~?' 11-13
1;),-"13 1/;10A.tt WA AMMONIACAL N,BOD.PH.SBOD,TSS - . 2

I

/10(/-1\ 1/:JiI A! 221.!18Z15:t,, '

I £+n,,:'+ ').,\~c.,l.4-B J~"W /J~ ~r.+ '-I" AJ-.""I?f<lfffC)t /I, 8o~ t'H, t'J1~o, 7 .. :,,2216826 2.- "2.Il·('kJ? II:,;"}/, _...
~ ----

i

i -aJ2P ..hl'.• r ""1/ ~ :t1.Ih1a"'- I /',1 K-
, v

--
I

1111/111111111111111111111111111111111111111111111 --
I (4) 2216823-2216826 "-'--
1

I IA

.,'?,S;V_bY,rs"'"71 .-f:... Temp on Arrlval coo~ved Inteet? Relinquished by: "/JtMrllf'f/ Dllemm. Received by: (fi,..,t/fW

,.,'-\

c: 1/ 1.1.by,rs~ IJf~ DetefTlme
Reeefved by: lSi"",.. Relinquished by: ($""","" Oelemm, Aec.lvH In lib by: /Sigut..

'{-(~-J.1, I/:y, Ito
/771

CHAIN OF CUSTODY
Our reports and letters are for tile exclusive and confidential use of our clients and may not be reproduced In whole or in part, nor may any reference ba made
to the work, the results, or ~he company in any advertising, news release, or other public announcements without obtairllng our prior wrttton authorization.
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~I, Midwest
... ill

'I' Laboratories®
13811 B Street Omaha, HE 88144 P: (402) 334-7770 F: (402) 334-9121 www.mldweBtlabB.com

Regulatory
This sheet MUST be filled out before samples can be processed. To ensure that holding times are

met, it is your responsibility that a completed form comes attached to the Chain ofCustody.

Is this sample for regulatory/permit reporting?

What city/state was your sample collected in?

D Yes ~NO

IJ ItQJ... (I/t..e

II11I11I11I111111111111111111111111111111111111111
(4) 2216823-2216826

~ add

AJdr

Which agency/state are you reporting to? () JS'S-Ot'l
6 ' 0 ISSOY\ fl-~ () c,'a.-f-u

!lfl-i~UJ.f'_r/,/Iq
C7'" 7'"

What type of sample? (Circle One) Drinking Water Ground Water ~stewat~

Solid Waste Hazardous Waste UST

Storm Water Process Water

RC Fonn 14

Our reports and tetters are for the exclusive and confidential use of our clients and may not be reproduced In whole or in part, nor may any reference be made
to the work, the results.. or the company In any advertisIng, news release, or other public announcements without obtainIng our prior written authorization.
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APPENDIX "B"
Current NPDES Permit



..
A Nebraska Department
--I" of Environmental Quality Wastewater Section

Suite 400, The Alrium, 1200 'N' Street
POBox 98922

Lincoln, NE 68509-8922
Tel. 402/471-4220
Fax 402/471-2909

Authorization to Discharge Under the
National Pollutant Discharge Elimination System

(NPDES)
This NPDES pennit is issued in compliance with the provisions ofthe Federal Water Pollution Control Act
(33 U.S.C. Secs. 1251 et. seq. as amended to date), the Nebraska Environmental Protection Act (Neb. Rev. Stat.
Secs. 81-150 I et. seq. as amended to date), and the Rules and Regulations promulgated pursuant to these Acts.
The facility and outfall(s) identified in this permit an: authorized to discharge wastewater and arc subject to the
limitations, requirements, prohibitions and conditions set forth herein. This permit regulates and controls the
release ofpollutants in the discharge(s) authorized herein. This permit does not relieve permittees of other duties
and responsibilities under the Nebraska Environmental Protection Act, as amended, or established by regulations
promwgated pursuant thereto. .

NPDES Permit No.:

lIS File Number:

Facility Name:

Permittee:

Facility Location:

Facility Mailing Address:

LatitudelLongitude:

Legal Description:

Receiving Water:

Effective Date:

Expiration Date:

NE0020915

57650

Beatrice Wastewater Treatment Facility

City ofBeatrice

1300 Beaver Avenue, Beatrice, NE 68310

1300 Beaver Avenue, Beatrice, NE 68310

40.25163 North 196.73342 West

SW %, SE %, Section 3, Township 3 N, Range 6 E, Gage County, NE

Big Blue River, (Segment BBI-I0000 oftbe Big Blue River Basin)

July 1,2013

June 30, 2018

Pursuant to a Delegation Memorandum dated July 26, 1999 and signed by the Director, the undersigned hereby
executes this document on behalf ofthe Director.

Page I of9
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• Heamce WWfF
NPDES Pennit Number NE0020915
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, Beatrice WwrF
NPDES Permit Number NE0020915

Page 3 of9
Effective: July I, 2013

Part I. Outfan 001 Discharge to Receiving Stream Requirements.
The discharge oflreated sanitary wastewater from the Outfall 00 I, final emuent, is authorized and shall be
monitored and limited as specified in the table(s) below. Monitoring shall be conducted by sampling after all
treatment processes and prior to discharge into the receiving waters, unless an alternative or more specific
monitoring point is specified by the NDEQ.

A. Requirements {or Flow, Tempenture, pH, Nutrients, CBOD, and TSS

50050 MGD Report Report Daily

Temperature 00011 OF Report Report Weekly Grab

Total Nitrogen '* 00600 mgll Report Report Weekly
24-Hour

Composite

ToW Phosphorous t 00665 mgll Report Report Weekly
24-Hour

Composite

Carbonaceous Biochemical
Oxygen Demand

TotatSuspended Solids

80082

00530
mgll

leg/day

284

30.0

341

45.0

511

Weekly

Weekly

24-Hour
Composite

24·Hour
Composite

B. Seasonal Requii'ements for E. coli

E. colI<" 31648 #/100 mI Weekly Grab



r

Beatrice WWrF
NPDES Pennit Number NEOO20915

C. Seasonal Requirements for Ammonia

Page 4 of9
Effective: July I, 2013

Spring Ammonia mg/l 36.9 14.1 24-Hour
00610 Weekly

(Marcb 1- May 31)
k~daJ 191.4 384.3 Composite

o. _. _ _ • . ._- .-._- . _.- ---

Summer Ammonia mg/l 21.9 56.1 24-Hour
(June 1- Oct. 31)

00610 Weekly'
Compositelcglday 120.4 242.1

Winter Ammonia mg/l 29.8 59.8 24·Hour
(Nov.,1 - Feb. 18 [19))

00610 Weekly
Compositelcglday 149,4 299.9

D. Annual Requirements for Atrazine, Metals and Toxicity

Atrazine 39033 mg/l Report Report Annual
24-Hour

Composite

Cadmium, Dissolved 01025 mg/l Report Report Annual
24·Hour

Composite

Chromium, Dissolved 01030 mg/l Report Report Annual
24-Hour

Composite

Copper, Dissolved 01040 mg/l Report Report Annual
24-Hour

Composite

Lead, Dissolved 01049 mg/l Report Report Annual
24-Hour

Composite

Mercury, Total 'I 11900 mg/l Report Report Annual
24-Hour

Composite

Nickel, Dissolved 01065 mg/l Report Report Annual
24-Hour

Composile

Selenium, Dissolved 01145 mg/l Report Report Annual
24-Hour

Composite

Zinc, Dissolved 01090 mg/l Report Report Annual
24-Hour

Composite

Acute Toxidty -
61425 TVa Report 1.0 Annual

24-Hour
Ceriodaphnia sp Composite

Acute Toxicity-
61421 TVa Report 1.0 Annual

24-Hour
Pimephales promelas Composite

r?~!.;:'\~~~~.·~f~ ,"', .::~~ ;·~t i~£:~"~~J:;~~{:~~~~~~:1~J~~if~: '·;;~~t!~~t!~~:~?~:\~· "." .. . ;. '\~.' . i;;" :':.:~~-~.... -..
" ,,' - , .'" ..... '" .
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Beatrice WWTF
NPDES Permit Number NEOO20915

E. Pollutant Scan Requirements

Page 5 of9
Effective: July 1,2013

DiS$Olved Oxygen 00300 mgll Report Annual Grab

NitraleJNilrlle -00630 . mgll ... .Report Annual
24-Hour

Composite'

Tolal Kjeldahl Nitrogen 00625 mgll Report Annual
24-Hour

Composite

Oil and Grease 00552 mgll Report Annual Grab

Total Dissolved Solid. 70295 mgll Report Annual
24-Hour

Composite

Part II. Influent Requirements

To comply with these monitoring requirements, samples sball be taken at the head works of the wastewater
treatment facility prior to the treatment system. Influent wastewater shall be monitored as specified in the
table below.

Flow

Carbonaceous Biochemical
Oxygen Demand

Total Su.pended Solids

50050

80082

00530

MGD

mgll

mgll

Report

Report

Report

Monthly')

Monthly

Monthly

Measured or
Calculated

24 Hour
Composite

24 Hour
Composite

Part III. Biosolids Monitoring Requirements

The sludge disposal requirements of this permit are set forth below. The disposal of domestic sewage sludge is
subject to the requirements of40 CFR Part 503. While the NDEQ Title 119 adopts 40 CFR 503 and allows the
NDEQ to administer sludge requirements under State law, the Federal sludge program is not delegated to the
State. The Federal regulatbry program is administered by EPA Region vn. The permittee should contact EPA
Region VII to ensure they are in compliance with this Federal regulatory program. The current contact at EPA
can be obtained upon request from ND~Q.



Beatrice WWTF
NPDES Permit Number NEOO20915

Page 6 of9
Effective: July I. 2013

A. Approval

Submission of the Sludge Application Form, Attachment I, constitutes notice that the Wastewater Treatment
Facility intends to land apply sludge and requests approval by lbe NDEQ. The applicant is eligible to receive
automatic approval provided the applicant indicates compliance wilb and understanding of the regulations and
conditions contained in 40 CPR Part 503, and when all of the conditions set forth below are met, unless the
Department acts to provide a conditional or circumstantial approval., ,

1. Sludge application is in compliance wilb the Federal 503 regulations, including all req~irements related to
vector and pathogen control.

2. Sludge-is not applied within ioo feet ofanY actlveIy uSed gioiiiidwaiei'weli, exc.pi for iIiose usC<!-
exclusively for irrigation.

3. Sludge is not being applied within 1000 feet of any public drinking water supply well.

4. Application sites are not subject to.public access.

5. Retain a listing for review by lbe NDEQ of land application sites used during the year and their legal
descriptions plus total tonnage ofsludge that was land-applied or disposed ofduring the year.

6. Submit an annual sludge report to NDEQ by February 19tb ofeach year. Retain copies on site ofall reports
pursuant to the Federal 503 regulations. The Permittee preparing and/or applying sewage sludge shall
develop all oflbe information required in 40 CPR ~ 503.17 and include this information in its "Annual
Sludge Report".

a. Since, the NDEQ is not delegated lbe Federal sludge program, EPA has requested that
NDEQ include lbe following statement to make you aware of this Federal requirement. An
"Annual Sludge Report" shall be submitted to EPA by February 19'" ofeach year as
implemented by lbe Federal EPA through 503 Sludge regulations. The annual report shall
be submitted to the following address:

EPA Region 7 Biosolids Coordinator
WWPD/WENF
11201 Renner Boulevard
Lenexa, KS 66219

B. Non-compliance Reporting Requirements

The perrnillee shall report to the NDEQ any instance(s) of noncompliance with 40 CFR Part 503. This Non
compliance Report shall be submilled to the NDEQ no later than 7 days after the permittee becomes aware of
the non-cotripliance. The Non-compliance Report shall contain lbe basic information required and specified
in Appendix A of this NPDES permit.



Beatrice WWTF
NPDES Pennit Number NE0020915

C. Withdrawal of Site Approval(s)r The Department may withdraw site approval(s) for any of the following:

I. Failure to comply with the regulations contained in 40 CFR Part 503.

2. Potential risks or known impacts to surface or ground water quality.

3. Potential risks to the environment.

4. Potential risks to public health and I or welfare.

5. Other site specific or facility specific considerations.

Page 7 of9
Effective: July I, 2013

D. Sludge Monitoring Requirements
Sludge shall be monitored as specified below. A representative sample shall be collected and analyzed prior to
application. A representative sample is defined as a sample that is a composite ofseveral sludge samples
within the same batch.

pH 00400 SU Report AnouaJly Composite

Ammonia (N) 82294 mglkg Report Annually Composite

Total Solids 78477 mglkg Report AnouaJly Composite

Nitrate (N) 61539 mglkg Report Anoually Composite

Total Nitrogen 78470 mglkg Report Anoually Composite

Cadouum, Total 78476 mglkg Report Anoually Composite

( Chromium, Total 78473 mglkg Report Anoually Composite

Copper, Total 78475 mglkg Report Anoually Composite

Lead, Total 78468 .mglkg Report Anoually Composite

Nickel, Total 78469 mglkg Report Anoually Composite

Zinc, Total 78467 mglkg Report Anoually Composite

Anenic, Total 61521 mglkg Report Anoually Composite

Mercury, Total 78471 mglkg Report Anoually Composite

Molybdenum, Total 78465 mglkg Report Anoually Composite

Selenium, Total 615J8 mglkg Report Anoually Composite

~Aii-jjf~ill;;lii'i:~S'(j;;'.itfu{daia!«fl'i\Sfhi~~~i~~'''-Jli -M~_~'''''_';_''',~"",,_,_· " :,'. ,., ",', ..... ·.-.·... ,._~"".... 1,~"".;l.; '£::'-',_0. ~,",_,_#-l!91,", "..__



Beatrice WWTF
NPOES Pennit Number NEOO20915

Page 8 of9
Effective: July I, 2013

(

Part IV. Other Requirements and Conditions

A. Requirements for removal of CBOD and TSS

The 30-day average percent removal ofCBOD and TSS by the WWTF shall not be less than 85%.
B. Narrative Limits, Discharges authorized under this pennit:

1. Shall not be toxic to aquatic life in surface waters of the State outside the mixing zones allowed in
NDEQ Title 117, Nebraska:Surface Water Quality Standards;

2. Shall not contain pollutants at concentrations or levels that produce objectionable films, colors, turbidity,
d~I'O~i!s, ~~E.~xious_~orsin.!.h~~~~g ~_()r wat~.!i~_~d_ _ _ _ __

3. Shall not contain pollutants at concentrations or levels that cause the occurrence of undesirable or
nuisance aquatic life in the receiving stream.

C. Additional Monitoring

The Department may require increases in the monitoring frequencies set forth in this permit to address new
information concerning a discharge, evidence of potential noncompliance, suspect water quality in a
discharge, evidence ofwater quality impacts in the receiving stream or waterway, or other similar concerns.

D. Method Detection Limit Reporting Requirements

The minimum detection limit (MOL) is defined as the level at which the analytical system gives acceptable
calibration points. If the analytical results are below the MOL then the reported value on the DMR sha1l be a
numerical value less than the MOL (e.g. <0.(05).

E. Certified Operator Requirements

This facility is to be operated and maintained by operators certified in accordance with NDEQ Title 197,
Rules and Regulationsfor the Certification ofWastewater Treatment Facility Operators in Nebraska.

F. Wbole Emuent Toxicity Corrective Action

Ifthe whole effiuenttoxicity tests results exceed the toxicity limitations in this pennit, this is a permit
violation and the permittee must initiate corrective actions according to the United States Environmental
Protection Agency Document EPA 833-B-99-OO2, Toxicity Reduction Evaluation Guidance for Municipal
Wastewater Treatment Plants.

G. Permit Attachments

The attachments 10 this permit (e.g., forms and guidance) may be modified without a formal modification of
the permit.

H. Permit Modification and Reopening

This permit may be reopened and modified after public notice and opportunity for a public hearing for
reasons specified in NDEQ Title 119 - Rules and Regulations Pertaining to the Issuance ofPermits under the
National Pollutant Discharge Elimination System, Chapter 24.
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• Beatrice WWTF
NPDES Pennit Number NEOO20915

Table of Contents for Appendix A

Standard Conditions tbat Apply to NPDES and NPP Permits

Section

A. General Conditions

B. Operations and Maintenance

C. Monitoring and Records

D. Signatory Requirements

E. Reporting Requirements

F. Bypass

G. Upset

H. Definitions

I. Abbreviations

Page 9 of9
Effective: July I, 2013
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Attachment 1. Additional Pollutant Monitoring (or Selected POTWs
The permittee shall monitor the effluent (or the parameters set forth in the Tables below using the
analytical methods in 40 CFR 136. The monitoring is required during the current permit term and the
analytical data obtained from the monitoring shall be submitted as an attachment to the next NPDES
permit application.

Antimony, Tola! Recoverable "gIL Report Report Report 3 tests per 24 hour
permit tenD composite

Arsenic, TolBl Recoverable "gIL Report Report Report 3 tests per 24 hour ./
pennit tenD composite

Beryllium, Total Recoverable "gIL Report Report Report 3 tests per 24 bour
permit tenn composite

Cadmium, Total Recoverable "gIL Report Report Report 3 tests per 24 bour
permit tenn composite

Chromium, Total Recoverable "gIL Report Report Report 3 tests per 24 hour

( pennit tenn composite

Copper, Total Recoverable "gIL Report Report Report 3 tests per 24 hour
permit tenn composite

Lead, Tala! Recoverable "gIL Report Report Report 3 tests per 24 hour
permit term composite

Mercury, Total Recoverable "gIL Report Report Report 3 tests per 24 hour
permit term composite

Nickel, Total Recoverable "gIL Report Report Report 3 tests per 24 hour
permit term composite

Selenium, Total Recoverable "gIL Report Report Report 3 tests per 24 hour
permit tenn composite

Silver, Total Recoverable "giL Report Report Report 3 tests per 24 hour
permit tenn composite

Thallium, Total Recoverable "gIL Report Report Report 3 tests per 24bour
permit tenn composite

Zinc, Total Recoverable I'gIL Report Report Report 3 tests per 24 hour
permit tenn composite
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Cyanide mgIL Report Report Report 3 tests per 24 hour
permillenn composile

Chloride mgIL Report Report Report 3 tests per 24 hour
permillerm composite

Total Phenolic Compounds mgIL Report Report Report 3 tests per 24 hour
penniltenn composite

Total Phosphorus mgIL Report Report Report 3 lesls per 24 hour
permillerm composite

Hardness, as CaCO, mgIL Report Report Report 3 lests per 24 hour
pennillerm composite



Acrolein J'g/L Report Report Report 3 tests per Grab
permit term

Acrylonitrile J'g/L Report Report Report 3 tests per Grab
permit term

Benzene J'g/L Report Report Report 3 tests per Grab
permit term

Bromofurm J'g/L Report Report Report 3 tests per Grab
permit term

Carbon Tetrachloride J'g/L Report Report Report 3 tests per Grab
permit term

Chlorobeozene J'g/L Report Report Report 3 tests per Grab
permit term

Chlorodibromomethane J'g/L Report Report Report 3 tests per Grab
permit term

( Chloroethane J'g/L Report Report Report 3 tests per Grab
permit term

2-Choroethylvinyl Ether J'g/L Report Report Report 3 tests per Grab
permit term

Chloroform J'g/L Report Report Report 3 tests per Grab
permit term

Dichorobromomethane J'g/L Report Report Report 3 tests per Grab
permit term

I,l-Dichloroethane J'g/L Report Report Report 3 tests per Grab
pennit term.

1.2-Dichloroethane J'g/L Report Report Report 3 tests per Grab
permit term

Trans 1,2-Dichloroethylene J'g/L Report Report Report 3 tests per Grab
permit term
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1.I-DichroethyJene "gIL . Report Report Report 3 tests per Grab
pennit term

1,2-Dichloropropane "gIL Report Report Report 3 tests per Grab
pennit term

1.3-Dichloropropylene "gIL Report Report Report 3 tests per Grab
pennit term

Etbylbenzene "gIL Report Report Report 3 tests per Grab
pennit term

Methyl Bromide "gIL Report Report Report 3 tests per Grab
pennit term

Methyl Chloride "gIL Report Report Report 3 tests per Grab
pennit term

Methylene Chloride "gIL Report Report Report 3 tests per Grab
pennit term

( I, I,2,2-Tetrachloroetbane "gIL Report Report Report 3 tests per Grab
pennit term

Tetracbloroethylene "gIL Report Report Report 3 tests Per Grab

\ pennit term

Toluene "gIL Report Report Report 3 tests per Grab
pennit term

1.1.1-Trichloroethane "gIL Report Report Report 3 tests per Grab
pennit term

) ,1.2-Trichloroethanc "gIL Report Report Report 3 tests per Grab
pennit term

Trichloroethylene "gIL Report Report Report 3 tests per Grab
pennilterm

Vinyl Chloride "gIL Report Report Report 3 tests per Grab
pennit term



(

p-Chlor<>-m-Cresol "gIL Report Report Report 3 tests per 24 hour
permit term composite

2-Chlorophenol "gIL Report Report Report 3 tests per 24 hour
permit term composite

2,4-Dichlorophenol "gIL Report Report Report 3 tests per 24 hour
permit term composite

2,4-Dimetbylphenol "gIL Report Report Report 3 tests per 24 hour
permit term composite

4,6-Dinitro-o-Cresol "gIL Report Report Report 3 tests per 24 hour
permit term composite

2,4-Dintrophenol "gIL Report Report Report 3 tests per 24 hour
permit term composite

2-Nitropheool "gIL Report Report Report 3 tests per 24 hour
permit term composite

( 4-Nitrophenol "gIL Report Report Report 3 tests per 24 hour
permit term composite

Pentachlorophenol "gIL Report Report Report 3 !ests per 24 hour
permit term composite

Phenol "gIL Report Report Report 3 tests per 24bour
permit term composite

2.4.6-Trichlorophenol "gIL Report Report Report 3 tests per 24 hour
pennit teon composite



(

Acenaphthene I'gIL Report Report Report 3 tests per 24 hour
permittenn composite

Acenaphthylene I'gIL Report Report Report 3 tests per 24 hour
permit tenn composite

Anthtacene I'gIL Report Report Report 3 tests per 24 hour
permit tenn composite

Benzidine I'gIL Report Report Report 3 tests per 24 hour
permit tenn composite

Benzo(a)anthtacene I'gIL Report Report Report 3 tests per 24 hour
permit tenD composite

Benzo(a)pyrene I'gIL Report Report Report 3 tests per 24 hour
permit tenn composite

3,4 Benzo-f1uoranthene I'gIL Report Report Report 3 rests per 24 hour

(
permit tenn composite

Benzo(ghi)perylene I'gIL Report Report Report 3 tests per 24 hour
permit tenD composite

Benzo(k)f1uoranthene I'gIL Report Report Report 3 tests per 24 hour
pennit term composite

Bis (2-<:hloroethoxy)methane I'gIL Report Report Report 3 tests per 24 hour
permit tenD composite

Bis (2-chloroethyl)ether I'gIL Report Report Report 3 tests per 24 hour
permit tenn composite

Bis (2-<:hlorosiopropyl)ether I'gIL Report Report Report 3 tests per 24 hour
permit term composite

Bis (2-ethylhexyl)phthalate "gIL Report Report Report 3 tests per 24 hour
permit tenn compo~ite

4-bromopbenyJ phenylether I'glL Report Report Report 3 tests per 24 hour
permittenn composite

Butyl benzyl phthalate "gIL Report Report Report 3 tests per 24 hour
permit tenD composite
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2-CbJoronaphthalene "gIL Report Report Report 3 tests per 24 hour
permittenn composite

4-Chorphenyl phenyl ether "gIL Report Report Report 3 tests per , 24 hour
permit term composite

Chrysene "gIL Report Report Report 3 tests per 24 hour
permit tenn composite

Di-N-hutyl phthalate "gIL Report Report Report 3 tests per 24 hour
permit term composite

Di-N-<>etyl phthalate "gIL Report Report Report 3 tests per 24 hour
permit tenn composite

Dibenzo(A,H) anthracene "gIL Report Report Report 3 tests per 24 hour
permit tenn composite

.,2-Dichorobenzene "gIL Report Report Report 3 tests per 24 hour
permit term composite

( 1,3-DicbJorobenzene "gIL Report Report Report 3 tests per 24 hour
pennit term composite

1,4-Dichlorobenzene "gIL Report Report Report 3tests per 24 hour
permit tenn composite

3,3-Dichlorobenzidine "gIL Report Report Report 3 tests per 24 hour
permit tenn composite

Diethyl phthalate "gIL Report Report Report 3 tests per 24 hour
permit tenn composite

Dimethyl phthalate "gIL Report Report Report 3 tests per 24 hour
permit tenn composite

2,4-Dinitrotoluene "gIL Report Report Report 3 tests per 24 hour
permittenn composite

2,6-Dinitrotolune I'glL Report Report Report 3 tests per 24 hour
permit tenn composite

1,2-Diphenylhydrazine "gIL Report Report Report 3 tests per 24 hour
permittenn composite



3 tests per 24 hour
pennil"lenn composite

3 tests per 24 hour
permit term composite

3 tests per 24 hour
pennittcrm composite

3 tests per 24 hour
permittcrm composite

3 tests per 24 hour
pennittcrm composite

3 tests per 24 hour
permittcrm composite

3tcstsper 24 hour
pennittcrm composite

3 tests per 24 hour
permit term composite

3 tests per 24 hour
permit term composite

3 tests per 24 hour
pennit tenn . composite

3 tests per 24 hour
pennittcrm composite

3 tests per 24 hour
pennittenn composite

3 tests per 24 hour
pennit tenn composite

3 tests per 24 hour
permit lean composite

3 tests per 24 hour
permit tcnn composite

Fluoranthenc ~gIL Report Report Report

Fluorene ~gIL . Report Report Report

Hexachlorobcnzcne ~gIL Report Report Report

Hcxachlorobutadicne ~gIL Report Report Report

Hcxachlorocyclopcntadicnc IlgIL Report Report Report

Hexachloroethane IlgIL Report Report Report

Indeno(l,2,3-CD)pyrcne IlgIL Report Report Report

( lsophorone IlgIL Report Report Report

Naphthalene IlgIL Report Report Report

Nitrobenzene IlgIL Report Report Report

N-nitrosodi-n-propylamine IlgIL Report Report Report

N-nitrosodimethylamine IlgIL Report Report Report

N-nitrosodiphenylamine IlgIL Report Report Report

Phenanthrene IlgIL Report Report Report

Pyrcne IlgIL Report Report Report

1.2,4-Trichlorobenzcne IlgfL Report Report Report 3 tests per
pennil term

24 hour
composite
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Appendix A

Conditions applicable to all NPDES permits

The following conditions apply to all NPDES pennits.

1. Information Available
a. All pennit applications. fact sheets, pennits, discharge data, monitoring reports,

and any public comments conceming such shall be available to the public for
inspection and copying. unless such infonnation about methods or processes is
entitled to protection as trade secrets of the owner or operator under Neb. Rev.
Stat. §81-1527. (Reissue 1999) and NDEQ Title 115, Chapter 4.

2. Duty to Comply
a. The pennittee must comply with all conditions of this permit. Any permit

noncompliance constitutes a violation of the Federal Clean Water Act and the
Applicable State Statutes and Regulations and is grounds for enforcement
ac~ion; for pennit tennination, revocation and reissuance, or modification; or
denial of a permit renewal application.

b. The pennittee shall comply with effluent standards or prohibitions established
under section 307(a) of the Clean Water Act for toxic pollutants and with
standards for sewage sludge use or disposal established under section 405(d) of
the CWA within the time provided in the regulations that establish these
standards or prohibitions or standards for sewage sludge use or disposal, even if
the pennit has not yet been modified to incorporate the requirement.

3. Violations ofthis permit
a. Any person who violates this pennit may be subject to penalties and sanctions as

provided by the Clean Water Act.
b. Any person who violates this permit may be subject to penalties and sanctions as

provided by the Nebraska Environmental Protection Act.

4. Duty to Reapply
a. If the permittee wishes to continue an activity regulated by this permit after the

expiration date of this pennit, the pennittee must apply for and obtain a new
permit.

5. Need to Halt or Reduce Activity not a Defense
a. It shall not be a defense for a permittee in an enforcement action that it would

have been necessary to halt or reduce the pennitted activity in order to maintain
compliance with the conditions of this pennit.

6. Duty to Mitigate
a. The pennittee shall take all reasonable steps to minimize or prevent any

discharge or sludge use or disposal in violation of this permit which has a
reasonable likelihood of adversely affecting human health or the environment.
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7. Proper Operation and Maintenance
a. The permittee shall at all times properly operate and maintain all facilities and

systems of treatment and control (and related appurtenances) which are installed
or used by the permittee to achieve compliance with the conditions of this permit.
Proper operation and-maintenance also includes effective performance based on
designed facility removals, effective management, adequate operator staffing
and training, adequate process controls, adequate funding that reflects proper
user fee schedule~, adequate laboratory controls and appropriate quality
assurance proced\Jre~. This provision requires the operation of back-up or
auxiliary facilities or similar systems which are installed by a permittee only when
the operation is necessary to achieve compliance with the conditions of the
permit.

8. Permit Actions ..
a. This permit may be rribdified, revoked and reissued, or terminated for cause. The

filing of a request by the permittee for a 'permit modification, revocation and
reissuance, or termination, or a notification of planned changes or anticipated
noncompliance does not stay any permit condition.

9. Property Rights ,
a. This permit does n'ot convey any property rights of any sort, or any exclusive

privilege.
,.

10. Duty to Provide Infofmcition
a. The permittee shall furnish to the Director, within a reasonable time, any

information which the :Director may request to determine whether cause exists for
modifying, revoking alild reissuing, or terminating this permit or to determine,
compliance with this permit. The permittee shall also furnish to the Director upon
request, copies of recards required to be kept by this permit.,

11.1nspection and Entry
a. The permittee shal,1 allow the Director, or an authorized representative (including

an authorized contractor acting as a representative of the Administrator), upon
presentation of credentials and other documents as may be required by law, to:
i) Enter upon the permittee's premises where a regulated facility or activity is

located or conducted, or where records must be kept under the conditions of
this permit;

ii) Have access to. and copy, at reasonable times, any records that must be kept
under the conditions of this permit;

iii) Inspect at reasonable times any facilities, equipment (including monitoring
and control equipment), practices, or operations regulated or required under
this permit; and·

iv) Sample or monitor at reasonable times, for the purposes of assuring permit
compliance or as otherwise authorized by the Clean Water Act, any
substances or parameters at any location.

2
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12. Monitoring and Records

a. Samples and measurements taken for the purpose of monitoring shall be
representative of the monitored activity. .

b. Except for records of monitoring information required by this permit related to the
permittee's sewage sludge use and disposal activities, which shall be retained for
a period of at least five years (or longer as required by 40 CFR part 503), the
permittee shall retain records of all monitoring information, including all
calibration and maintenance records and all original strip chart recordings for
continuous monitoring instrumentation, copies of all reports reqUired by this
permit, and records of all data used to complete the application for this permit, for
a period of at least 3 years from the date of the sample, measurement, report or
application. This period may be extended by request of the Director at any time.

c. Records of monitoring information shall include:
i) The date(s), exact place, time and methods of sampling or measurements;
ii) The individual(s) who performed the sampling or measurements;
iii) The date(s) analyses were performed;
iv) The individual(s) who performed the analyses;
v) The analytical techniques or methods used; and
vi) The results of such analyses.

d. Monitoring must be conducted according to test procedures approved under
NDEQ Title 119, Chapter 27 002unless another method is required under 40
CFR subchapters N- Effluent Guidelines and Standards Parts 425 to 471 or 0
Sewer Sludge Parts 501 and 503.

e. Falsifies, Tampers, or Knowingly Renders Inaccurate
i) On actions brought by EPA, The Clean Water Act provides that any person

who falsifies, tampers with, or knowingly renders inaccurate any monitoring
device or method required to be maintained under this permit shall, upon
conviction: be punished by a fine of not more than $10,000, or by
imprisonment for not more than 2 years, or both. If a conviction of a person is
for a violation committed after a first conviction of such person under this
paragraph, punishment is a fine of not more than $20,000 per day of violation,
or by imprisonment of not more than 4 years, or both.

ii) On action brought by the State, The Nebraska Environmental Protection Act
prOVides that any person who falsifies, tampers with, or knowingly renders
inaccurate any monitoring device or method required to be maintained under
this permit shall, upon conviction: be punished pursuant to Neb. Stat. §81
1508.01.

13.Signatory requirement
a. All applications, reports, or information submitted to the Director shall be signed

and certified.
i) All permit applications shall be signed as follows:

3
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(a) For a corporation
(i) Bya responsible corporate officer: For the purpose of this section,

a re!1Ponsible corporate officer means:
(a) A president, secretary, treasurer, or vice-president of the

corpOration in charge of a principal business function, or any
other person who perfonns similar policy or decision-making
functions for the corporation, or

(b) The 'manager of one or more manufacturing, production, or
o:pe~ting facilities, provided, the manager is authorized to make
management decisions which govem the operation of the
regulated facility including having the explicit or implicit duty of
making major capital investment recommendations, and
initialing and directing other comprehensive measures to assure
long:tenn environmental compliance with environmental laws
and regulations; the manager can ensure that the necessary
systElms are established or actions taken to gather complete
and accurate infonnation for pennit application requirements;
and where authority to sign documents has been assigned or
delegated to the manager in accordance with corporate
procedures.

(b) For a partnership or sole proprietorship
(i) Bya geli)eral partner or the proprietor.

, ,
(c) For a mlilnicipality, State, Federal, or other public agency

(i) By either a principal executive officer or ranking elected official. For
purposes of this section, a principal executive officer of a Federal
agency includes:
(a) The chief executive officer of the agency, or
(b) Asenior exec'utive officer having responsibility for the overall

oper~tions of a principal geographic unit of the agency (e,g.,
R~ional Administrators of EPA).

b, Reports and Other InfQnnation
i) All reports required by permits, and other infonnation requested by the

Director shall be,signed by a person described in this section
[paragraphs12:,a. i) (a),(b), or (c)], or by a duly authorized representative
of that person..A person is a duly authorized representative only if:
(a) The authori2tation is made in writing by a person described in

paragraphsi12. a. i) (a),(b), or (c);
(b) The authorization specifies either an individual or a position having

responsibility for the overall operation of the regulated facility or activity
such as the position of plant manager, operator of a well or a well field,
superintendent, position of equivalent responsibility, or an individual or
position having overall responsibility for environmental matters for the

4
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company, (a duly authorized representative may thus be either a
named individual or any individual occupying a named position) and;

(c) The written authorization is submitted to the Director.

c. Changes to Authorization
i) If an authorization of paragraphs 12. a. i) (a),(b), or (c);is no longer

accurate because a different individual or position has responsibility for
the overall operation of the facility, a new authorization satisfying the
requirements of this section must be submitted to the Director prior to or
together with any reports. information, or applications to be signed by an
authorized representative.

d. Certification
i) All applications, reports and information submitted as a requirement of this

permit shall contain the following certification statement:
(a) I certify under penalty of law that this document and all attachments were

prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gathered and
evaluated the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. I am aware that there
are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.

e. False Statement. Representation, or Certification
i) The CWA provides that any person who knowingly makes any false

stateme'nt, representation, or certification in any record or other document
submitted or required to be maintained under this permit, including monitoring
reports or reports of compliance or non-compliance shall, upon conviction, be
punished by a fine of not more than $10,000 per violation. or by imprisonment
for not more than 6 months per violation, or by both.

ii) The Nebraska Environmental Protection Act provides criminal penalties and
sanctions for false statement, representation. or certification in any
application, label, manifest, record, report, plan, or other document required
to be filed or maintained by the Environmental Protection Act, the Integrated
solid waste Management Act, or the Livestock Waste Management Act or the
rules or regulations adopted and promulgated pursuant to such acts,

14. Reporting Requirements
a, Planned Changes ,

i) The permittee shall give notice to the Director as soon as possible of any
planned physical alterations or additions to the permitted facility. Notice is
required only when:
(a) The alteration or addition to a permitted facility may meet one of the

criteria for determining whether a facility is a new source in Title 119.
Chapter 4 and 8. Or

5



(b) The alteration or addition could significantly change the nature or
increase the quantity of pollutants discharged. This notification applies
to pollutants which are subject neither to effluent limitations in the
permit, r.lorto notification requirements under Title 119, Chapter 15.

(c) The alteration or addition results in a significant change in the
permitteie'ssludge use or disposal practices, and such alteration,
additioni orilchange may justify the application of permit conditions that
are diffe'rent from or absent in the existing permit, including notification
of additional use or disposal sites not reported during the permit
application process or not reported pursuant to an approved land
application plan; The sludge program is not delegated to the State so
notification ito the Regional Administrator for EPA in addition to the
,State are re,quired.

b. Anticipated Noncompliance
i) The permittee shall give advance notice to the Director of any planned

changes in the'permitted facility or activity which may result in
noncompliance with permit requirements.

c. Transfers
i) This permit is not transferable to any person except after notice to the

Director. The Oirector may require modification or revocation and
reissuance of the permit to change the name of the permittee and
incorporate such other requirements as may be necessary under Title
119, Chapter 24 in some cases, modification or revocation and reissuance
is mandatory.

d. Monitoring Report$
i) Monitoring resliJlts shall be reported at the intervals specified elsewhere in

this permit. '
ii) Monitoring r,esults must be reported on a Discharge Monitoring Report

(DMR) or forms provided or specified by the Director.
iii) Monitoring results shall be submitted on a quarterly basis using the

reporting schedule set forth below, unless otherwise specified in this
permit or by, the

Department.
Monitoring Quarters
January-- March
April- Jtme .
July· September
October-~- December

DMR Reporting Deadlines
April 28
July 28
October 28
January 28

iv) For reporting results of monitoring of sludge use or disposal practices
additional reports may be required by the Regional Administrator (RA).

6



v} If the permittee monitors any pollutant more frequently than required by
the permit using test procedures approved in Title 119, Chapter 27,
Section 002, or another method required for an industry-specific waste
stream under 40 CFR subchapters N - Effluent Guidelines and Standards
Parts 425 to 471 and subchapter or 0- Sewer Sludge Parts 501 and 503,
the results of such monitoring shall be included in the calculation and
reporting of the data submitted in the DMR or sludge reporting form
specified by the Director or RA.

vi) Calculations for all limitations which require averaging of measurements
shall utilize an arithmetic mean unless otherwise specified by the Director
in the permit.

e. Compliance schedules.
i) Reports of compliance or noncompliance with, or any progress reports on,

interim and final requirements contained in any compliance schedule of
this permit shall be submitted no later than 14 days following each
schedule date.

f. Twenty-four hour reporting.
i} The permittee shall report any noncompliance which may endanger

human health or the environment. Any information shall be provided orally
within 24 hours from the time the permittee becomes aware of the
circumstances. A written submission shall also be provided within 5 days
of the time the permittee becomes aware of the circumstances. The
written submission shall contain a description of the noncompliance and
its cause; the period of noncompliance, including exact dates and times,
and if the noncompliance has not bl;!en corrected, the anticipated time it is
expected to continue; and steps taken or planned to reduce, eliminate,
and prevent reoccurrence of the noncompliance.

ii} The following shall be included as information which must be reported
within 24 hours under this paragraph.
(a) Any unanticipated bypass which exceeds any effluent limitation in the

permit.
(b) Any upset which exceeds any effluent limitation in the permit.
(c) Violation of a maximum daily discharge limitation for any of the

pollutants listed by the Director in the permit to be reported within 24
hours. .

g. The Director may waive the written report on a case-by-case basis for reports
under section 14. f. ii} (a), (b) and (c) if the oral report has been received
within 24 hours.

h. Other noncompliance.
i) The permittee shall report all instances of noncompliance not reported

under paragraphs d., e., and f. of this section, at the time monitoring

7
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reports are sub'mitted. The reports shall contain the information listed in
paragraph f: oHhis section. .

i. Other information
i) Where the permittee becomes aware that it failed to submit any relevant

facts in a permit application. or submitted incorrect information in a permit
application or in any report to the Director, it shall promptly submit such
facts or information.

j. Noncomplian~ Report Forms

i) Noncompliance Report Forms are available from the Department and shall
be submitted with or as the written non-compliance report.

ii) The submittal of a written noncompliance report does not relieve the
permittee of any liability from enforcement proceedings that may result
from the violat~n of permit or regulatory requirements.

I

15.Bypass
a. Definitions.

i) Bypass means the intentional diversion of waste streams from any portion'
of a treatment facility. . .

iI) Severe property damage means substantial physical damage to property.
damage to the ,treatment facilities which causes them to become
inoperable,or ~ubstantialand permanent loss of natural resources which
can reasonabl~be expected to occur in the absence of a bypass. Severe
property damage does not mean economic loss caused by delays in
production. .

b. Bypass not exceeding limitations. The permittee may allow any bypass to
occur which does h.ot cause effluent limitations to be exceeded. but only if it
also is for essential maintenance to assure efficient operation. These
bypasses are not !;ubject to the provisions of paragraphs 15. c. and d. of this
section.

c. Notice.
i) Anticipated bypass. If the permittee knows in advance of the need for a

bypass. it shall submit prior notice. if possible at least ten days before the
date of the bypass.

ii) Unanticipated bypass. The permittee shall submit notice of an
unanticipated bypass as required in paragraph 14. f. of this section (24
hour notice). .'

d. Prohibition of bypass.
i) Bypass is prohibited. and the Director may take enforcement action

against a permittee for bypass. unless:
(a) Bypass was unavoidable to prevent loss of life. personal injury. or

severe property damage;

8
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(b) There were no feasible alternatives to the bypass, such as the use of
auxiliary treatment facilities, retention of untreated wastes, or
maintenance dUring normal periods of equipment downtime. This
condition is not satisfied if adequate back-up equipment should have
been installed in the exercise of reasonable engineering judgment to
prevent a bypass which occurred during normal periods of equipment
downtime or preventive maintenance; and

(c) The permittee submitted notices as required under paragraph 15. c. of
this section.

e. The Director may approve an anticipated bypass, after considering its
adverse effects, if the Director determines that it will meet the three conditions
listed above in paragraph 15. d. i)(a), (b), and (c).

16. Upset
a. Definition.

i) Upset means an exceptional incident in which there is unintentional and
temporary noncompliance with technology based permit effluent
limitations because of factors beyond the reasonable control of the
permittee. An upset does not include noncompliance to the extent caused
by operational error, improperly designed treatment facilities, inadequate
treatment facilities, lack of preventive maintenance, or careless or
improper operation.

b.. Effect of an upset.
i) An upset constitutes an affirmative defense to an action brought for

noncompliance with such technology based permit effluent limitations if
,the requirements of paragraph 16. c. of this section are met. No
determination made during administrative review of claims that
noncompliance was caused by upset, and before an action for
noncompliance, is final administrative action subject to judicial review.

c. Conditions necessary for a demonstration of upset.
i) A permittee who wishes to establish the affirmative defense of upset shall

demonstrate, through properly signed, contemporaneous operating logs,
or other relevant evidence that:

ii) An upset occurred and that the permittee can identify the cause(s) of the
upset;

iii) The permitted facility was at the time being properly operated; and
iv) The permittee submitted notice of the upset as required in paragraph 14.

f. ii) (a), of this section (24 hour notice).
v) The permittee complied with any remedial measures required under

paragraph (d) of this section.

d. Burden of proof.

9



i) In any enforcement proceeding, the permittee seeking to establish the
occurrence .of an upset has the burden of proof.

17.0ther Rules and Regul~tionsLiability
a. The issuance of this permit in no way relieves the obligation of the permittee

to comply with other rules and regulations of the Department.

18.Severability
a. If any provision: of this permit is held invalid, the remainder of this permit shall

not be affected.

Other Conditions that Apply to NPDES and NPP Permits

19. Land Application of Wastewater Effluent
a. The permittee shall be permitted to discharge treated domestic wastewater

effluent by means of land application in accordance with the regulations and
standards set forth in NDEQ Title 119, Chapter 12 002. The Wastewater
Section of the lDep~rtmentmust be notified in writing if the permittee chooses
to land apply effluent. .

20.Toxic Pollutants
a. The permittee shail not discharge pollutants to waters of the state that cause

a violation of the standards established in NDEQ Titles 117, 118 or 119. All
discharges to surface waters of the state shall be free of toxic (acute or
chronic) substancEls which alone or in combination with other substances,
create conditions ~nsuitable for aquatic life outside the appropriate mixing
zone.

21. Oil and Hazardous Substances/Spill Notification
a. Nothing in this permit shall preclude the initiation of any legal action or relieve

the permittee f~om· any responsibilities, liabilities or penalties under section
311 of the Clean Water Act. The permittee shall conform to the provisions set
forth in NDEQ Title 126, Rules and Regulations Pertaining to the
Management of \l\(astes. If the permittee knows, or has reason to believe, that
oil or hazardous siilbstances were released at the facility and could enter
waters of the state or any of the outfall discharges authorized in this permit,
the permittee shall immediately notify the Department of a release of oil or
hazardous substances. During Department office hours (I.e., 8:00 a.m. to
5:00 p.m., Monday through Friday, except holidays), notification shall be
made to the Nebn;lska Department of Environmental Quality at telephone
numbers (402) 47~-2186 or (877) 253-2603 (toll free). When NDEQ cannot
be contacted. the permittee shall report to the Nebraska State Patrol for
referral to the NDI1'Q Immediate Response Team at telephone number (402)
471-4545. It shall',be the permittee's responsibility to maintain current
telephone numbers necessary to carry out the notification requirements set
forth in this paragraph.

10
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22. Removed Substances
a. Solids, sludge, filter backwash or other pollutants removed in the course of

treatment or control of wastewater shall be disposed of at a site and in a
manner approved by the Nebraska Department of Environmental Quality.
i) The disposal of nonhazardous industrial sludges shall conform to the

standards established in or to the regulations established pursuant to 40
CFR, Part 257.

ii) The disposal of sludge shall conform to the standards established in or to
the regulations established pursuant to 40 CFR, Part 503.

iii) If solids are disposed of in a licensed sanitary landfill, the disposal of
solids shall conform to the standards established in NDEQ Title 132.

b. Publicly owned treatment works shall dispose of sewage sludge in a manner
that protects public health and the environment from any adverse effects
which may occur from toxic pollutants as defined in Section 307 of the Clean
Water Act. .

c. This permit may be modified or revoked and reissued to incorporate
regulatory limitations established pursuant to 40 CFR, Part 503.

23. Representative Sampling
a. Samples and measurements taken as required within this permit shall be

representative of the discharge. All samples shall be taken at the monitoring
points specified in this permit and, unless otherwise specified, before the
effluent joins or is diluted by any other waste stream, body of water or
substance. Monitoring points shall not be changed without notification to the
Department and with the written approval of the Director. .
i) Composite sampling shall be conducted in one of the following manners

(a) Continuous discharge - a minimum of one discrete aliquot collected
every three hours,

(b) Less than 24 hours - a minimum of hourly discrete aliquots or a
continuously drawn sample shall be collected during the discharge, or

(c) Batch discharge· a minimum of three discrete aliquots shall be
collected dUring each discharge.

ii) Composite samples shall be collected in one of the following manners:
(a) The volume of each aliquot must be proportional to either the waste

stream flow at the time of sampling or the total waste stream flow since
collection of the previous aliquot,

(b) A number of equal volume aliquots·taken at varying time intervals in
proportion to flow,

(c) A sample continuously collected in proportion to flow, and
iii) Where flow proportional sampling is infeasible or non-representative of the

pollutant loadings, the Department may approve the use of time composite
samples.

iv) Grab samples shall consist of a single aliquot collected over a time period
not exceeding 15 minutes.

11
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b. All sample preservation techniques shall confonn to the methods adopted in
NDEQ Title 119, Chapter 21 006 unless:
i) In the case of sludge samples, anemative techniques are specified in the

40 CFR, Part 503, or
ii) Other procedures are specified in this pennit

c. Flow Measurements
i) Appropriate flow measurement devices and methods consistent with

accepted scientific practices shall be used to insure the accuracy and
reliability of m~asurements. The devices shall be installed, calibrated and
maintained to insure that the accuracy of the measurements. The
accepted capability shall be consistent with that type of device. Devices
selected shall be capable of measuring flows with a maximum deviation of
+1- 10%. The c)mount of deviation shall be from the true discharge rates
throughout thelrange of expected discharge volumes. Guidance can be
obtained from the following references for the selection, installation,
calibration and·:operation of acceptable flow measurement devices:

24. Changes of Loadings to Publicly Owned Treatment Work (POTW)
a. All POTWs must provide adequate notice to the Director of the following:

i) Any new introduction 'of pollutants into the POTW from an indirect
discharger which would be subject to NDEQ Title 119, Chapter 26, if it
were directly discharging those pollutants; and

ii) Any substantial change in the volume or character of pollutants being
introduced into that POTW by a source introducing pollutants into the
POTW at the time of issuance of the pennit.

iii) For purposes of this paragraph, adequate notice shall include information
on the quality and quantity of effluent introduced into the POTW, and any
anticipated Impact of the change on the quantity or quality of effluent to be
discharged from the POTW.

12
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A. Definitions

Administrator: The Administrator of the USEPA.

Aliquot: An individual sample having a minimum volume of 100 milliliters that is
collected either manually or in an automatic sampling device.

Annually: Once every calendar year.

Authorized Representative: Individual or position designated the authorization to
submit reports, notifications, or other information requested by the Director on
behalf of the Owner under the circumstances that the authorization is made in
Writing by the Owner. the authorization specifies the individual or postion who is
duly authorized. and the authorization is submitted to the Director.

Bimonthly: Once every other month.

Biosolids: Sewage sludge that is used or disposed through land application.
surface disposal, incineration. or disposal in a municipal solid waste landfill.

Biweekly: Once every other week.

Bypass: The intentional diversion of wastes from any portion of a treatment facility.

Certifying Official: _See Section 13. Standard Conditions above.

Dally Average: An effluent limitation that cannot be exceeded and is calculated by
averaging the monitoring results for any given pollutant parameter obtained
during a 24-hour day.

Department: Nebraska Department of Environmental Quality.

Director: The Director of the Nebraska Department of Environmental Quality.

Industrial Discharge: Wastewater that originates from an industrial process arid /
or is noncontact cooling water and / or is boiler blowdown.

Industrial User: A source of indirect discharge (a pretreatment facility).

Monthly Average: An effluent limitation that cannot be exceeded. It is calculated
by averaging any given pollutant parameter monitoring results obtained during a
calendar month.

Operator: .A person (often the general contractor) designated by the owner who has
day to day operational control and/or the ability to modify project plans and
specifications related to the facility.

Owner: A person or party possessing the title of the land on which the activities will
occur; or if the activity is for a lease holder. the party or individual identified as
the lease holder; or the contracting government agency responsible for the
activity.

Outfall: A discernible. confined and discrete conveyance, including but not limited to
any pipe. ditch, channel, tunnel. conduit. well, discrete fissure, or container from
which pollutants are or may be discharged into Waters of the State.

13
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Passive Discharge: A discharge from a POlW that occurs in the absence of an
affirmative action ~nd',is not authorized by the NPDES permit (e.g. discharges
due to a leaking valve:, discharges from an overflow structure) and lor is a
discharge from an. oVerflow structure not designed as part of the POlW (e.g.
discharges resulting from lagoon berm I dike breaches).

Publicly Owned Treatment Works (POTW): A treatment works as defined by
Section 212 of the Clean Water Act (Public Law 100-4) which is owned by the
state or municipality, excluding any sewers or other conveyances not leading to a
facility providing treatment.

Semiannually: Twice every year. ..
Significant Industrial User (SIU): All industrial users subject to Categorical

Pretreatment Slandar<ls or any industrial user that, unless exempted under
Chapter 1, Section 105 of NDEQ Title 119, discharges an average of 25,000
gallons per day or more of process water; or contributes a process waste stream
which makes up 5' pe~cent or more of the average diy weather hydraulic or
organic capacity of the POlW; or is designated as such by the Director on the
basis that the industrial user has a reasonable potential for adversely affecting
the POlW's operation or for violatin~ any National Pretreatment Standard or
requirement.

Sludge: Any solid, ,semisolid, or liquid waste generated from a municipal,
commercial, or industrial wastewater treatment plant, water supply treatment
plant, or air pollution control facility or any other such waste having similar, .,
characteristics and effect. .

30-Day Average: An effliJentlimitation that cannot be exceeded. It is calculated by
averaging any given pollutant parameter monitoring results obtained during a
calendar month.

Total Toxic Organics (,,:""0): The summation of all quantifiable values greater than
0.01 milligrams per liter (mgll) for toxic organic compounds that may be identified
elsewhere in this penj1it. (If this term has application in this permit, the list of
toxic organic compounds will be identified, typically in the Limitations and
Monitoring Section(s):and/or in an additional Appendix to this permit.)

Toxic Pollutant: Those:pollutants or Combination of pollutants, including disease
causing agents, after discharge and upon exposure, ingestion, inhalation or
assimilation into an organism, either directly from the environment or indirectly by
ingestion through food chains will, on the basis of information available to the
administrator, cause death, disease, behavioral abnormalities, cancer, genetic
mutations, physiologieal malfunction (including malfunctions in reproduction) or
physical deformations in such organisms or their offspring.

14
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Upset: An exceptional incident in which there is unintentional and temporary
noncompliance with technology based permit effluent limitations because of
factors beyond the reasonable control of the permittee, excluding such factors as
operational error, improperly designed or inadequate treatment facilities or
improper operation and maintenance or lack thereof,

Volatile Organic Compounds (VOC): The summation of all quantifiable values
greater than 0,01 milligrams per liter (mgll) for volatile, toxic organic compounds
that may be identified elsewhere in this permit, (See the definition for Total Toxic
Organics above. In many instances. VOCs are defined as the volatile fraction of
the TIO parameter. If the term "VOC· has application in this permit. the list of
toxic organic compounds will be identified, typically in the Limitations and
Monitoring Section(s) and/or in an additional Appendix to this permit.)

Waters of the State: All waters within the jurisdiction of this state including all
streams. lakes. ponds, impounding reservoirs, marshes, wetlands, watercourses,
waterways, wells, springs, irrigation systems, drainage systems, and all other
bodies or accumulations of water, surface and underground, natural or artificial,
public or private, situated wholly or partly within or bordering upon the state.

Weekly Average: An effluent limitation that cannot be exceeded. It is calculated by
averaging any given pollutant parameter monitoring results obtained during a
fixed calendar week. The permittee may start their week on any weekday but the
weekday must remain fixed. The Department approval is required for any
change of the starting day.

"X" Day Average: An effluent limitation defined as the maximum allowable ·X· day
average of consecutive monitoring results during any monitoring period where
·X" is a number in the range of one to seven days.
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B. Abbreviations

CFR: Code of Federal Regulations

kg/Day: Kilograms per ~ay

MGD: Million Gallons per Day

mg/L: Milligrams per Litek

NOI: Notice of Intent.

NDEQ: Nebraska Department of Environmental Quality

NDEQ Title 115: Rules Of Practice and Procedure

NDEQ TItle 117: Nebraska Surface Water Quality Standards

NDEQ Title 118: Ground Water Quality Standards and Use Classification

NDEQ Title 119: Rules «Ind Regulations Pertaining to the Issuance ofPermits
under'the National Pollutant Discharge Elimination System

NDEQ Title 126: Rules ~nd Regulations Pertaining to the Management of Wastes
.'

NDEQ Title 132: Integrated Solid Waste Management Regulations

NPDES: National Pollut/1nt Discharge Elimination System

NPP: Nebraska Pretreatment Program

POTW: Publicly Owned Treatment Works

IJg/L: Micrograms per Liter

WWTF: Wastewater Tre13tment Facility

"
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Existing Plant Upgrades



1/21/2014

Beatrice WWTP Evaluation and CIP

Preliminary Opinon of Costs for Existing Plant Improvements

Influent Lift Sation Quantity Unit Unit Cost Extension

Screening

Bar Screen 1 LS $340,000 $340,001

Installation 1 LS $51,000 $51,001

Electrical 1 LS $10,000 $10,001

Subtotal $401,003

Contingnecy - 20% $80,201

Overhead Legal, Fiscal, Engineering $80,201

Total Budget Cost $561,404

Repair Concrete

Consmetic Concrete Repair 1 LS $2,500 $2,500

Subtotal $2,500

Contingnecy - 20% $500

Overhead Legal, Fiscal, Engineering $500

Total Budget Cost $3,500

New Raw Sewage Pumps

2 Pumps 1 LS $98,184 $98,184

Panels/ Controls/ VFDs 1 LS $48,312 $48,312

Installation 1 LS $14,728 $14,728

Piping 1 LS $10,000 $10,000

Electrical 1 LS $10,000 $10,000

Subtotal $181,224

Contingnecy - 20% $36,245

Overhead Legal, Fiscal, Engineering $36,245

Total Budget Cost $253,713

Total Construction Costs $818,617

Grit Removal

Modify Splitter Box

Total Construction Costs

Contingnecy - 20%

Total Budget Cost

UV System

Enclose UV System - CUM Bldg

Total Construction Costs

Contingnecy - 20%

1 LS

675 SF

$7,500

$100

$7,500

$7,500

$1,500

$9,000

$67,500

$67,500

$13,500



Overhead Legal, Fiscal, Engineering

Total Budget Cost

Controls

Minor Modifications

Total Construction Costs

Contingnecy - 20%

Overhead Legal, Fiscal, Engineering

Total Budget Cost

Total Existing Plant Construction Costs

Contingnecy - 20%

Overhead Legal, Fiscal, Engineering

Total Budget Cost

Annual Cost (20 Years, 3.5%, A/P)

1 L5 $25,000

$13,500

$94,500

$25,000

$25,000

$5,000

$5,000

$35,000

$684,727

$136,945

$136,945

$958,617

$67,487



Product Information Guide

Find more product information at:

vulcanindustries.com



~ Model EWP Washing Press
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Construction

The Model EWP Washing Press is a spiral press used to wash
organic matter out of screenings material. The Washing Press
washes, dewaters, compacts and transports screenings to a
conveyor, container or other suitable receiving device.

The Washing Press consists of a press body with separate washing
and dewatering sections, hollow shaft spiral, axial thrust bearing
(see photo on left). gear reducer and motor, drain pan, washwater
spray connections and sequencing valves.

The press body is constructed of stainless steel. A wedge wire
drain constructed of individual profile bars is mounted on the
bottom of the press and extends from the inlet hopper through
the washing section. The wedge wire, with 2 mm spacings,
guarantees clog-free drainage of the washwater, while ensuring
screenings capture.

The spiral, of alloy steel construction, is welded to the hollow shaft.
The hollow shaft contains perforations located in the washing zone
to introduce washwater to the screenings from the inside out. A
nylon brush is attached to the trailing edge of the spiral to ensure
debris is thoroughly removed from the drainage area. The drain
pan is constructed of stainless steel, and is located directly under
the press body. A flushing nozzle periodically rinses the drain pan.
Sealed with a gasket, and secured with a latching system, the
drain pan is easily removed for service.
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Operation
The Washing Press receives the screenings from a primary
screening device, sluice trough, or conveyor through the
inlet hopper. The spiral transports the screenings from
the inlet to the washing zone where they are compacted
and washed. In the washing zone, washwater is injected
into the screenings from the openings in the hollow shaft
of the spiral, and from a nozzle at the top of the unit.

To maximize washing, after the press compacts
the screenings the spiral reverses, pulling apart the
compacted screenings. The cycle is repeated a minimum
of four times, recompacting the screenings and squeezing
out excess washwater and organics. The repetition
helps the press achieve up to 90% organic removal
from the screenings. As the screenings move into the
dewatering zone, the pitch of the spiral decreases,
further compacting the screenings for maximum water
extraction prior to entering the discharge pipe. From
inlet hopper to discharge, the screenings volume is
reduced from 70% up to 85%.

.. Section A-A through the washing zone.

o

.. Sequence of Valve Operations

Washing

r-A

Dewatering

t
4

1 Injects washwater into the washing zone through the hollow shaft spiral.

2 Injects washwater into the top of the washing zone.

3 Flushes dewatering zone.

4 Flushes drain pan.
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.. Parallel Drive Configuration .. Right Angle Drive Configuration

Tvpe A-I A-2 B C 0 E F-I F-2 G H I J K l MOTOR

EWP2S0/600 S6- 75- 24-x10- 29- sT 16- 24- 40- 19- 3- 12- 10-. 20- 1/2" 5 HP

EWP2S0/S00 94- S3" 32"x10- 29- 65- 16- 24- 40- 19- 3" 12" 10-. 20- 1/2" 5 HP

EWP 250/1000 lOI- n- 40-x10- 29- 73" 16- 24- 40- 19- 3" 12" 10-. 20- 1/2- 5 HP

EWP 250/1200 109- 97- 4S-x10- 29- Sl- 16- 24- 40- 19- 3" 12" 10-. 20- 1/2- 5 HP

EWP 250/1600 125- 113" 63"x10- 29- 92- 16- 24- 40- 19- 3- 12" 10-. 20- 1/2" 5 HP

EWP 250/2000 141- 12S- 7S-x10- 29- lOT 16- 24- 40- 19- 3" 12" 10-. 20- 1/2- 5 HP

EWP3OO/6oo 9S- SS- 24-x12- 34- SS- 19- 30- SO- 22- 4- 13- 12". 21- 3/4- 7.5 HP

EWP 300/S00 106- 93- 32"xl2" 34- 65- 19- 30- SO- 22" 4- 13- 12". 21- 3/4- 7.5 HP

EWP 300/1000 113- 100- 40-xl2" 34- 73" 19- 30- SO- 22- 4- 13- 12". 21- 3/4- 7.5 HP

EWP 300/1200 122- lOS- 4S-xl2" 34- Sl- 19- 30- SO- 22" 4- 13- 12-. 21- 3/4- 7.5 HP

EWP 300/1600 13T 124- 63-x12- 34- 96- 19- 30- SO- 22- 4- 13- 12". 21- 3/4- 7.5 HP

EWP400/6oo llT 9S- 24-x16- 42" 70- 23.5" 39- 62" 27.5" 4- 14.5" 16-. 26- 3/4- 10 HP

EWP4oo/Soo 125- 106- 32"x16- 42" 7S- 23.5- 39- 62" 27.5" 4- 14.5" 16-. 26- 3/4- 10HP

EWP 400/1000 132" 114- 40-x16- 42" S6- 23.5" 39- 62" 27.5" 4- 14.5" 16-. 26- 3/4- 10 HP

EWP400/12oo 141- 122" 4S-xl6- 42- 94- 23.5" 39- 62" 27.5" 4- 14.5" 16-. 26- 3/4- 10HP

Y Input Capacity of Raw Screenings Y Wash Water Requirements

Type Continuous Mode Batch Mode Type Requirements

EWP2S0

EWP300

EWP400

up to 99 ft'/hr

Up to 159 ft'/hr

Up to 247 ft'/hr

Up to 33 ft'/hr

Up to 53 ft'/hr

Up to S2 ft'/hr

EWP2S0

EWP300

EWP400

19 gpm at 35 psi minimum - 60 psi maximum

27 gpm at 35 psi minimum - 60 psi maximum

27 gpm at 35 psi minimum - 60 psi maximum

Find more product information at:

vulcanindustries.com
212 S. Kirlin Street

Missouri Valley, Iowa 51555 USA
712-642-2755 Fax 712-642-4256
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Find more product information at:

vulcanindustries.com



mModeL VMR MuLti-Rake Screen

Chain Take-Up Mechanism

Wiper Mechanism
Internal to screen frame with no

brushes or water required.

Stainless Steel Side Frame
Full Frame (as shown), and

Spliced Frame (for installation in
existing buildings) are available.
Standard side frames are formed

from 1/4" thick stainless steel
plate with four engineered bends
for rigidity creating a side frame

width of 28- - the strongest
frames in the industry.

Dead Plate --i-.-.J

Rake Heads -_~__

Multiple, large-capacity rake
heads with deep tooth

penetration and positive
engagement of the bar rack.

Choice of Rectangular or ---.L
Trapezoidal Bar Rack

Bar spacing from 1/4" to 3"+

Sized For Your Project - _
Channel widths from 18 inches

to 8 feet. and depths to
over SO feel.

__--- Upper Stainles Steel
Drive Sprockets

---- Drive Options
TEFC and explosion-proof
motors available with variable
frequency drive (VFD) for soft
start and flexible operating
speed control.

',----- Stainless Steel Chain Guides

T'i'"---- Drive Chains
Heavy-duty stainless steel
roUer chains.

Lower Engagement System
With choice of guide rail
bearings or sprockets.

Lower Curved Bar
Rack Bars
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Engineered for Capacity,
Known for Reliability
Since 1978, Vulcan has been a leader in manufacturing
quality wastewater equipment. The VMR Multi-Rake
Screen continues this tradition of excellence, incorporating
many of the same features found in our Mensch Severe
DutyTM Bar Screen. Coupling these tried and true features
with Vulcan's own UL approved fully automatic and
multiple speed controls produces quick and efficient
screenings removal.

Designed for use in high screenings volume applications,
the VMR Multi-Rake Screen can efficiently remove large
amounts of screenings with continuous operation. The
versatility of the VMR Multi-Rake Screen makes it ideal for
special applications of extreme channel depth and severe
screen blinding. Heavy duty components used in the VMR
Multi-Rake Screen ensure a long and productive service
life even under the most severe conditions.

The VMR Multi-Rake screen is an automatic, self-cleaning
mechanical bar screen designed for tough primary and
secondary screening applications.

The VMR Multi-Rake Screen can be customized for new
construction as well as existing channels.
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Electrical Controls
Each control panel we provide is designed and
manufactured by highly skilled technicians in our own
electrical facility to meet the specifications for the particular
project. Our panels are UL Listed and can meet UL S08A
or UL 698A standards. Prior to shipment, each panel is
fully assembled and tested with the equipment. Panels
can be installed as free standing, wall mounted or screen
mounted. Control system design can include a variety
of relay or programmable logic devices to interact with
today's SCADA and HMI systems. Our standard control
package includes timers with ultrasonic differential level
control for starting and stopping the screen. Variable
Frequency Drives (VFD) provide soft motor starts and a
wide range of operating speeds to accommodate each
particular application. Motor current is monitored to
prevent damage to the screen drive system if something
were to lodge into the bar rack. A reversing feature allows
back cleaning of the bar rack to dislodge the object and
then reverses again to continue screening.

4
-Engaged

Rake
Head

Discharge --H--F::JT-I
Chute

Wiper -"";'r$.::::::r;
Mechanism

32

Rake
Heads

Side--+I
Frame

1

A Sequence of Operations

1 The bar rack begins to collect screenings while
the bar screen is in the idle position.

2 As screenings collect and the bar rack blinds,
the upstream water level rises which initiates
a cleaning cycle.

3 One of the multiple rakes engages the bar rack,
clearing up the debris and transporting it up the
dead plate toward the discharge point.

4 When the rake reaches the discharge point,
a wiper assembly cleans the rake and directs
the screenings to a receiving device (i.e.
conveyor, screenings press, dumpster).



.. Option 1

Heavy-duty stainless steel chain and
lower guide rail engagement system

.. Option 2

Heavy-duty stainless steel chain and
lower sprocket engagement system

.. Lower Curved Bar Rack

Find more product information at:

vulcanindustries.com
212 S. Kirlin Street

Missouri Valley, Iowa 51555 USA
712-642-2755 Fax 712-642-4256 Rev 2



Ben Day

From:
Sent:
To:
Cc:
Subject:
Attachments:

Ben,

Brittany Travers <brittany@wtgmidwest.com>
Friday, January 17, 2014 11:51 AM
Ben Day
Jim Condon; Matthew Streeter
Beatrice, NE - Vulcan VMR Screen
Model EWP Washing Press Brochure.pdf; Model VMR Multi-Rake Screen Brochure
(R2).pdf

For the project at Beatrice, Vulcan would propose one (1) Model VMR-42 Multi-Rake Bar Screen (to fit the existing 3'-6"
wide x 6'-6" deep channel) and one (1) Model EWP 250/600 Washing Press. Budget price is $340,000.00 and includes
304 s.s. construction, X" bar spacing, 84 degree screen angle, 3' screen discharge height above upper operating floor
level (elev. 1260.75'), s.s chains and sprockets, washing press inlet hopper and discharge piping, timer with ultra sonies
for control of screen operation, xp-proof motors, NEMA 7 local controls, NEMA 4X main controls (including Allen-Bradley
PLC for control of washing press operation), freight, factory start up service (l-trip of 2-days on site) and 1-year
warranty. Note that we have included three (3) frame splices, but have not included any additional $$ in case the screen
manufacturer is required to supervise the installation (i.e. reconnecting the chains and bolting together the screen
frame sections).

If you have any questions, feel free to contact me. Thanks and have a great weekend!

PLEASE NOTE NEW COMPANY NAME AND EMAIL ADDRESS!!!

Brittany (Hirschbrunner) Travers I WTG Midwest, Inc.
Clocktower Village I 643 N 98'h 5t, MB 145 I Omaha, NE 68114
Ph. 402-201-2023 I Fax 888-421-2856 I Cell 402-880-0321 I brittany@wtgmidwest.com
www.wtgmidwest.com

From: Ben Day [mailto:jday@olssonassociates.com]
sent: Wednesday, January 15, 2014 12:25 PM
To: Brittany Hirschbrunner (brittany@wtgmidwest.com)
Cc: Jim Condon
Subject: Beatrice - Bar Screen

Brittany,

We're looking for a budget quote for Vulcan mechanical bar screens:

X" or 3/8" Screen Opening

Flow - 3.5 - 4.0 MGD

Attached are a couple plans that should show you the height requirement as well as the channel dimensions.

We would like a high level budget number for the screen, drives, etc... a complete package.

Thank you,

1



Ben Day, PE IWaterlWastewater I Olsson Associates
1111 Lincoln Mall, Suite 111 I Lincoln, NE 68508 I jday@olssonassociates.com
TEL 402.474.6311 I DIR 402.458.5693 I FAX 402.474.5160

OLSSON®
A.SSOCIATES

rIJ Please consider the environment before printing this e-mail.

2



(::EPY
ELEcr.,c PUMP

201 4th Ave SW
New Prague, MN 56071

Office: 952-758-6600
Toll Free: 800-536-5394

Fax: 952-758·7778

TO:

REF:

DATE:

Olsson Associates
Ben Day / (402) 474-6311 / jday@olssonassociates.com

WWF - Influent Pump Station
Beatrice, NE

January 29,2014

Electric Pump is pleased to submit this budgetary quote for the following equipment:

Pumps:
Two (2)

One (1)
Controls:
One (1)

One (1)
Two (2)
One (1)

Influent Pumps - Dry-Pit Submersibles & Controls
2,326 GPM @ 55' TDH with 44' Static

Flygt NT3202-641 MT dry-pit submersible pumps capable of delivering
2,301qpm @ 54. 8ft TDH with 44ft of static. Pump to be furnished with the
following:
• 45hp, 460V, 3phase, 60Hz, explosion proof motor
• Hard Iron Impeller
• Suction Elbow 12" x Discharge Elbow 8"
• Stand for pumps (concrete bases by others)
• 50' Power cable
• Kellem grips for pump power cables (diameter ofpower cable 1.06"
• Flygt Mini-Cas for pump monitoring (mounted in control panel)
Lot of freight and startup services

ArcSafe® Model PCC-DD3-45 as represented by Electric Pump and
manufactured by Starnet Technologies. One (1) ArcSafe® Pump Control
Center for pump control and alarming. UL labeled and serialized control
panel carrying a UL label indicating suitable for use with intrinsically safe
circuits extending to classified hazardous locations. ArcSafe® Model PCC
DD3-45 - Duplex, 480V 3-Phase 150Amp, with Variable Frequency Drives
with Bypass Contactors for operation of two (2) 45Hp 55FLA Submersible
Pumps with the following options included.
• One (1) Arcsafe Pump Control Center (programming by engineer)
• Two (2) Variable Frequency Drives
• One (1) Lightning transformer
• One (1) Surge Protection
Transducer
Floats
Lot of freight and startup services

Total Budgetary Selling Price: $166.123.00 plus tax

1



Budgetary Breakdown:

Xylem Flygt Pump and Accessories $98,184.00

Arrow Starnet "Arc Safe" ControlsNFD's $67,939.00

Option on Controls:
Two (2) Separate Mounting Normal Duty Torque AC Inverter with By Pass Contactors,
460 voltl3PH/60Hz, NEMA 12 Painted Steel, padlockable with circuit breaker; input and
output reactors, 4-20 mAdc output, HOA switch, Run and Fault Pilot Lights nameplate
and viewing window for keypad

Varispeed High Performance IGBT All-Digital AC Inverter with the following features:
• Door mounted digital operator English language
• Advanced Sleep function (programmable for output frequency, current,

feedback signal or external input)
• Set-point in "user" units,
• Hand mode reference from analog signal or from parameter setting
• Minimum frequency programmable
• Feedback readout on display
• Set-point readout on display
• Alarm and Fault programmable
• Programmable start level and delay time
• Pump Protection function
• All parameters program in user units
•
One (1) Customs Duplex Pump Station Control Panel, NEMA 12 painted steel, 3 point
lockable latch kit, 120V, 1 phase, 60 Hz incoming power, suitable for wall mounting next
to drive cabinets. The proposed panel shall be factory fabricated, assembled, wired and
tested and ready for installation and connection to VFD's, pressure transducer, mercury
free float switches and incoming power.
• Aluminum Inner door/Hard plastic door pocket
• Line terminal block for incoming power
• Phase monitorNoltage/Surge protection
• Control Circuit breaker
• Transformer - with breaker as required
• Condensation Heater with adjustable thermostat with breaker
• AB - PLC with Panelview (Programming by Olsson & Associates)

Transducer
Backup Floats

• Mini Cas Circuitry
• Running time hour meters for each pump
• Alarm light and Horn with Silence button
• Alarm Contacts for signals to future SCADA
• Component Identification as specified
• Panel components and wire markers
• Terminal Strip, Panduit
• UL Listed

2



The above Item A, FOB factory with freight allowed to Beatrice, NE. including, approval
data/drawing, maintenance manual, startup service and owner instruction and one (1)
year warranty from date of startup.

Budgetary Optional Control System $48,312.00

If you have any questions or concerns with the contents of this proposal please feel free
to contact us at (800) 383-7867.

Thanks you for your consideration,

Steven Forsythe/Dave Bloch

cc: Steve Squires (612) 803-3884
cc: Jim Gray (712) 420-5679

Note the following:
~ Anchor bolts, Junction Box, Reducers, Valves, Piping, Disconnects, Meter

Sockets, Transfer Switches, Generator Receptacles, Transmitters, Hubs,
Conduit, Installation of equipment and anything that's not specifically
mentioned in this proposal is the responsibility of others

3



xylem
Let's Sotve Water

Design Point:

2.326 gpm @ 55' TDH w,th 44' Static

Heatrice, NE

WWF

NT 3202 MT 3- 641
Technical specification

1 354rnm

euve IICCOIdng 10: ISO 990lI~ 2 _ f 0' 2

Hard-Iron no
77/8 inch
250 mm
354 mm
2
o inch

General
Patented self cleaning semI-open channel impeller, ideal for pumping In
waste water applications. Possible to be upgraded with Guide-pin!!)
for even belief clogging resistance. Modular based design with high
adaptation grade.

Noto: Picture night not correspond to the current configuration.

Impeller
Jmpeller malerial

[US g.p.m·.oullel width
Inlet diameter
Impe_ef diameter
Number of blade5

4000350030002500200015001000500

(ttl Head
100

Installation: T - Vertical Permanent, Dry
Motor
Motor #
Stator II ariant
Frequency
Rated voltage
Number 01 poles
Phases
Rated power
Rated current
Starting current
Rated speed
Power factor

111 load
314 load
112 load

Efficiency
111 load
314 load
112 load

N3202.095 30-23-6AA·O 45hp
1
60 Hz
460 V•3-
45 hp
55 A
330 A
1170 rpm

0.85
0.82
0.73

89.5 "
90.0 "
89.5 %

Configuration

Project IProject 10 I Created by Created on

2014-01-15

IL.., ,pdate



xylem
let's Solve Water-

7718 inch
250 mm
13'$'15-
2
o inch

NT 3202 MT 3- 641
Performance curve

Pump
Outlet width
Inlet diameter
Impeller diameter
Number of blades

Motor
Motor #
Stalor variant
Frequency
Rated voltage
Number of poles
Phases
Rated power
Rated current
Starting current
Rated speed

N3202.095 30·23.<;AM> 45hp
160 Hz
460 V
6
3-45 hp55A330 A
1170 rpm

POVYef factor
1/1 Load
3/4 load
1/2 Load

Efficiency
1/1 Load
3/4 Load
1/2 Load

0.850.820.73
89.5 %
90.0 %
89.5 %

41354mm

81.6~'-::----------------I54.8ft

Head1ft]
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

5

otEiifici;;;;;:y-------==:::::=====~====;;;;;~::=========!~8~1.~6~%~(%J1EffiCiency

60
1 354mm

41 354mm

3200 3600 4000 [US g.p.m.)
CiIVlt accordnQ tl: ISO 9.900 fTBde 2 MYllDI' 1tY 2

16001200800o 400

40
20

°1~Sh:a:ft:p:o:we:r:p:2=============::::1=::;;;;~;;;;~=====~~1 ~3~54~m:m~(~P2~)~,[hpj
35 39hp

30
25
20
~ NPSH-values3530
2520
15 --- -==+""';;;::;=--------------{ 13.9 ft
10 l-~~,._~~,._~~,._,....,....,...,._,.....,...,...~2:.:3;:0.:,' .::U;:.S.;9:::.p;:..m::;...!.I,.....,~~,.....,~~,.....,~~,.....,~~,.....,~..,J

2000 2400 2800

DUty point
Flow Head
2330 US g.p.m.SS ft

Shaft power NPSHre Hyd atf.
%

Guarantee
HI_Class_ANo

Project IProject 10 IC'."ad by

I
Crealed on

2014-01-15
I last update



xylem
let's Solve Water

NT 3202 MT 3- 641
Duty Analysis

[ft)
Head100

95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

~~!!l"::::::::_-------------154.8 ft

1 354mm

41 354mm

3200 3600 4000 (US g,p.m.l
Cu-ve scCOfcing 10; ISO 9906 STade 2 NnU' 1or 2

280016001200800o 400

5

0·~ffic;;';:;Y----------=======+===:::;;;~~==========:ii8~lJ.6~%~(%J1Efficiency

70605040302010

[hP91~S:ha:ft:po:w:e:r:p:2==============1=::::::;~~~==~~'~3~54~m~m~(~p~2~) ~40
35 39hp
3025201510

5

[ft9l-N-P-s-H-.v-a-'-u.-,------------------+-----------------4-'-3-5-4-m-m---l
35
30
25
20
'5
'0

51-~~...,...~~....,....,...~~,....,....,...~.,....,....,._.,.L.,::23:,:O:..:l,.:U:;S:..:g~.!:;p.;:.m:;..J.,.....,...~~...,...~~....,....,...~.,....,....,.-.,.~.,....,....,J
2000 2400

Indiv idual pump Total

ZIXlUSg.p.rn 54.811. ZlXlUSg.p.m 54.811.

Shaft power Hyd err.

234IMt1'1JS MG 13.91

NPSHr.
Speclflc.
energy

81.6%"'"
HeadShaft power Flow

"'"
HeadFlow

Pumps
running
JSystem

Project IProject 10 ICreated by

I
Created on

2014-01-15
ILast upd...



xylem
let's Solve Water

NT 3202 MT 3- 641
VFD Curve

[ft] Head
100

96
92

88
84

80
76

72

68
64

60
56

52 81.6°

48
44

40

36
32

28
24

41354mm
20
16
12

8
4

a
[%)

Efficiency

70
60
50 41 354mm

40
30
20
10

[hp~ Shaft power P2 1 354mm (P2)
40
35
30
25
20
15
10

5
a

1ft] NPSH-values /41354mm
35
30 ,/'
25
20

15
10

5

a 400 800 1200 1600 2000 2400 2800 3200 3600 4000 [US 9.p.m.)
ClIVe aceorting lx ISO 9Q06fTD 2 a<J'llD:" 1or 2

Project IProject 10 I Created by ICreated on ILa.1 ,pdale

2014-01 ~15



xylem
let's Solve Water

~¥'''----------------1 '3.9 ft

--&,.,;;p.::::----------------i54.8 ft

41 354mm

41354mm

3200 3600 4000 IUS g.p.m.l
CU'Ve aco:r6ng 1:1: tSO 99015~" 2 aTI&lr 1(r 2

2800

NT 3202 MT 3- 641
VFD Analysis

[ft] Head

'DO
95

90
85
80

75

70

65

60

55

50 1 ---.2---451-
40

35

30

25
20

15

10

5

[ftIl""N"P"S"'H-,-v-a,-'u-.-,---------------+----------------------t
40

38

36
34
32
30

28
26
24

22
20

'8
16

'4

'2
'0

8

6

4

21-~~_,_~~,,-,-~~,,-,-~,-,,-,-"F23:,:0;.;1,.;U:.;s;.;gT·:;;p·;.;m::,..l.,....,~,,_,_~~,,-,-~~,,-,-~,-~
o 400 800 1200 1600 2000 2400

Individual pump Total
Pumps
running
ISystem

1
1
1
1
1
1

Frequency

OJH,
55H,
SOH,
45H,
"'Hz
35H,

Flow
23XlUS g.p.m.
1770USg.p.m
1160USg.p.m
483USg.p.m

Head

54.8ft
SO.3ft
46.811
44.Sn

Shaft power Flow

39hp 2XlOUS g.p.m
28hp lnoUSg.p.m.
19hp 1160USg,p.m
12.2hp 483USg.p.m

Head

54.8ft
SO.3ft
458ft
44.511

Shaft power Hyd eff.

39hp 81.6%
28hp llO.3%
19hp 72.4%
12.2hp 44.5%

Speclftc
energy NPSHre

234IMWUSMG 13.911
219k'Ml'1.JSMG 11.3fl
228IW'.W1.JSMG 9.81fl
367 Woh1JSMG 8.76ft

Project IP"';ooIID ICreated by

I
Created on

2014.01-15

I Lasl updale



NOTE:

PUMP CAN BE ROTA TED ABOUT IT'S

CENTERLINE TO 4 POSITIONS RELATIVE

TO THE INLET ELBOW:

INCREMENTS ARE 90'

• DIMENSION TO INLET ELBOW FLANGE

ONLY FOR 6 POLES 12~

19~

I '.Wkj'

M20 (6x) ">1'7
lO

"

15~

23~

,

Weight (Ibs)

~~.C'.CS8 Dole 091 002

otal incl. stand
1480

2"

VIEW [8] - [8]

>

9 7
19

¢~ (6x)

~ ""-0';;;; en sian 01 drwg
AUTOCAD NT 3202 MT

DRAWING 0111?' !r1oR" ~_ ... ,..loc

M20 (12x)
THREADED HOLES

IN PUMP HOUSING

VIEW [J - [J

PINS TO ANCHOR
PEDESTALS

M16 (4x)
THREADED HOLES

IN PUMP HOUSING



APPENDIX "0"
Proposed Process Preliminary

Sizing and Opinion of Costs



BEATRICE
Complete Mix Activated Sludge Process
Design Calculation Using Ross E. McKinney Method

I. Influent Wastewater Characteristics (Current)

Ave. Daily Flow in MGD: 1.30

Max. Dry Weather r Flow in MGD: 1.63

Min. Daily Flow

TBOD in mgtl:

TSS in mgtl:

TKN in mgtl:

NH4 in mgtl:

in MGD: 0.4

206

376

45

25

Max.Temperature: in Degree C:

Min.Temperature: in Degree C:

pH:

II. Aeration Tank Characteristics

Volume in MG:

HRT@Ave.Daily FFlow in Hrs:

III. Effluent Wastewater Characteristics

TSS:

IV. CMAS Equations

26

1.---_12

7

12

221.5

10

A.Carbonaceous Unmetabolized
Substrate in Effluent (F) in mgtl

F = FitKmt+1

@ Max. T mperaturE :

F= 0.04084



@ Min. Temperature:

F= 0.10806

B.Nitrogenous Unmetabolized
Substrate in Effluent (Fn) in mgtl

Fn = NH4tKmnt+1

@ Max. Temperature:

F= 0.0006

@ Min. Temperature:

F= 0.0016

C.Solids Retention Time (Ts) in da Hours

Mtinput = 800 mgtl Design MLSS

Ts= Mtinput*t10.5Fi+SSin(Ci+Cii-Ci*Cii)

Ts= 572.08 Hours 23.84 Days

D.Active Biomass ss (Ma) in mgtl

Ma= Ks*FtKe+(1/Ts)

@ Max. Temperature:

Ma= 24.5205

@ Min. Temperature:

Ma= 59.541

E.Active Nitrogenous Biomass (Ma) in mgtl

Man= Ksn*FntKe+(1/Ts)

@ Max. Temperature:



Man= 2.2498

@ Min. Temperature:

Man= 5.46459

F.Endogenous Mass (Me) in mgtl

Me= 0.2*Ke*Ma*Ts

@ Max. Temperature:

Me= 85.156

@ Min. Temperature:

Me= 78.1224

G.Nitrogenous Endogenous Mass (Men) in mgtl

Men= 0.2*Ke*Man*Ts

@ Max. Temperature:

Men= 7.81324

@ Min. Temperature:

Men= 7.16996

H. Inert Non-Degradable Organic Mass (Mi) in mgtl

Mi= Tstt*SSin*Ci( 1-Cii)

Mi= 291.285

I.Carbonaceous Volatile Mass (Mv) in mgtl

Mv= Ma+Me+Mi

@ Max. Temperature:

Mv= 400.961

@ Min. Temperature:

Mv= 428.948



J.Nitrogenous Volatile Mass (Mvn) in mgtl

Mvn= Man+Men

@ Max. Temperature:

Mvn= 10.063

@ Min. Temperature:

Mvn= 12.6345

K.lnert Inorganic Mass (Mii) in mgtl

Mii= Tstt*Cii*SSin+0.1 (Ma+Me)

@ Max. Temperature:

Mii= 253.705

@ Min. Temperature:

Mii= 256.504

L.Nitrogenous Inert Inorganic Mass (Miin) in mgtl

Miin= 0.1 (Man+Men)

@ Max. Temperature:

Miin= 1.0063

@ Min. Temperature:

Miin= 1.26345

M.Total Carbonaceous Mass (Mt) in mgtl

Mt= Ma+Me+Mi+Mii



@ Max. Temperature:

Mt= 654.666

@ Min. Temperature:

Mt= 685.452

N.Total Nitrogenous Mass(Mtn) in mgtl

Mtn= Man+Men+Miin

@ Max. Temperature:

Mtn= 11.0693

@ Min. Temperature:

Mtn= 13.898

O.Total Combined Mass (Mtcn) in mg/l

MTcn= Mt+Mtn

@ Max. Temperature:

Mtcn= 665.735

@ Min. Temperature:

Mtcn= 699.35

P. Waste Activated Sludge (Mtw) in Ibs./day

Mtw= Mt*8.3454*Flow*(tlTs)-SSeff*8.3454*flow

@ Max. Tempercature:

Mtw= 2641.95

Assume Dry Solids Concentration of 0.80%

GPO Wasted= 39572

@ Min. Temperature:

Mtw= 2771.29



Assume Dry Solids Concentration of 0.80%

GPD Wasted = 41509

a.waste Activated Sludge (Mtwn) in Ibs.lday w/nitrification

Mtwn= Mtcn*8.3454*Flow*tfTs-SSeff.*8.3454*Flow

@ Max. Temperature:

Mtwn= 2688.45

Assume Dry Solids Conc. of 0.80%

GPD Wasted = 40268

@ Min. Temperature:

Mtwn= 2829.68

Assume Dry solids Conc. of 0.80%

GPD Wasted = 42384



Temperature Correction Factor

Km@Maxin 1/hr: 22.7646

Km@Min.T in 1/hr: 8.60068

Kmn@Ma in 1/hr: 189.705

Kmn@Min.T in 1/hr: 71.6724

Ks@Max.T in 1/hr: 19.274

Ks@Min.T in 1/hr: 7.28191

Ke@Max.T in 1/hr: 0.0304

Ke@Min.T in 1/hr: 0.0115

Ksn@Max.T in 1/hr: 121.411

Ksn@Min.T in 1/hr: 45.8703

Other Factors:

Ci=
Cii=

0.4
0.25

Inert organic fraction
Inert inorganic fracti<



SYSTEM EVALUATION
BIOLAC TREATMENT.BEATRICE. NEBRASKA

USING PROJECTED LOADII'tGS

PROPOSEO fLOW AND LOAD CHARACTERISTICS

"OW
'00
OS
AMMONIA

131 AVEMGO
''- AVE LBSo'DAY

2.2.11 A....E Les.tlAY
.e2Ave~Y

BIOt.t.C AbTJ!!N!UVE QfSKiH

STORAGE

131 WOO

1n PEAKMGO
2.11' MAX
5.113 MAX

". """

10 DAYS
13,100.000 GALLONS

1751.337 CUBIC FEET

3 25 MOD ASSUMED PEAK I-KlUR
138 MGJL AVE
201 /olGA. AVE
.5 MGII. AVE

LAGOOH EARTHWORK

BOTIOWSlZE

""''''TOP~TH

TOPAAEA

11&.751 sa FT
2.. ACRES EACH I..AGOC)N

WIO SIDE SLOPES

''0
~2 FT SQUARE.

15 FT
0102 nSQUARE

1111.3SIl sa FT
3.7 ACRES

1& FT TOP WlOTH
15 FT WATER DEPTH
3 fT FREEBOARD

1 5 TO 1 SIDE SLOPE
~ CU FT AREA PER FOOT

1&00 LINEAR FEET OF DIKE

.22•.00 TOTAL OLU E IN CUBIC FEET
IS.,.... TOTAL OLU e IN CUBIC YAROS

, .• CamPllet",n Fector
21.1102 Towl Cub;:; Vefda Dike ....olum.

To ~1'rlI:e .llI:....,lon mull .qu.1 fill
312 A....E BASIN SIZE

711.7~ CUBIC VARD BASIN EXCA....ATION
~.es2 EXCESS CUBIC YAROS FOR DISPOSAL

71l.7~ CUBIC YAROS EXCAVA110N

, SIDE SlOPE

BKll.AC EQUIPIlENT
BLOWER BUILDI~G

AERATION BASIN SIZING

"".~
$250.000 POSSIBLE TO USE EXISTING B1Cll.AC BLDG FOR BLOWERS

OETENTION 11ME

VOLUME REQ'O

30 DAYS

1.250.000 GALLOHS
1117.112 cun

''''11.2&1 saFT

"'"III USE
AERATIOH BASIN STRl.ICTURE

CLARIfiERS

HUMBER
DIAMETER

"'''H
W"l.l THICI<HESS
BASE THICKNESS

WALL CONCRETE

TOTAL ALL

COST PER ClARIFIER

BASE CONCRETE

TOTAL ALL

COST PER CLARIFIER

TOTAl. ST & EO

COSTICV

COST/CY

NUMBER ,
CEH'''H ~

"'0'" ~

OEP'" "FREEBOARO ,
W....., '"......
"" ."""'..
TOTAL i0oi112.121

"'" <xc i0oi0282
TOTALST $SA2.103

'0 ""'...,....
, ....

72 FT
t. FT

133FT

'"
O.SOO CF

352 CY
70U2 CY.",

$1113.522

5•• '510 CF
20050 CV
.0112

""
$70.1llll



TOTAL CONCRETE COST PER CLARIFIER

TOTAL CONCRETE COST All ClARIFIERS

EQUIPMENT COST ALL CLAAlFIERS

TOTAL CLARIFIER COST

RETURN SLUDGE PUMPING STATION

.,.
LENGTl'l
MO'"
HEIGHT
WALL THICKNESS

"'" nw<HE'5
RCX)f" &FlOClfl:

""'"

TOTAl

EQUIPMENT

PUMPS 2000 GPM

PUMPS 11)00 GPM

PIPING

EXCAVATION

"''''
CONTHOlS

POSSIBLE USE OF E)QSTlNG SLUDGE HOlDING AND TRICKLING FItTER

52C1J.718

$2SO.000

$777,4Jll

2112 CF

" Cy

.,,,,,
" Cy

"""" Cy

$5SO PERCY
I3SO PER CY
$OSO PERCY
$OSO PERCY

$H5,age

H"

>E"

3000 CY

TOTAL

545,000

S3O.000

$5.00 PER CY

SIlO.OOO

530.000

$15,000

$25,000

$50.000

$533,844

EXISTING SHT VOlUME

EXISTING TANKS
LENGTl'l
WIDTl'l

0"'"
""',,,..
VOlUME AU TANKS

EXISTING TRICKUNG FILTER STORAGE VOlUME

DIAMETER

"""'
""''''''

TOTAL SLUDGE STORAGE VOlUME

SlUOGEGENERATlON FROM CMAS

OETENTlON TIME

,
21 IS FT
21 IS FT

""
~.&23 CunnAr«

304.570 GAllONS

103.no CAUONS

'" "'"

71lI,715 CAUONS

llJ02 o.-.YS

LOCATlOH,

HEWA£RA,TlON
BLOWERS
TRlCI<UNG FitTER CONVERSION

TECUMSEH. NEllAASKA

$ISO,OOO
$100000........
ss"""

AERATION
DESIGN CALCULATIONS

DeSIGN L040INGS

"OW
PEAK FLOW

'0'''AMMONIA (NH:J.N)

""
'00'
AMMONIA (NH3-N)

""

1.31 MGO
3.25 MGO

~'1 LBSIDAY
o LBSIDAY

c,e LBSIDAY

1387381387 5855 /Ill 1~.05405

1054 05 1~ 4:lllO43

BASED ON DESIGN FLOW
BASED ON DESIGN FLOW 111111111
BASED ON DESIGN FLOW

2Ul043382



ASSU~PTJONS

02 PER LB Of BOO
02 PER LB Of M-I3-H
02 PER LB Of TKN

TOTId..o.EAAnONn~E

BASIN SlOE WATER DEPTM

AIR REQUIREMENTS

ANTICIPATEO NUMBER OF BLOWERS"

02 REQUIRED FOR BOO ..
02 REQUIRED NH·3 ..
02 REQUIRED TKN •

TOTAL 02 REQUIRED.

"'" -

C ~ RESIDUAL 02 IN BASIN......... -,m _
TEMP ..

"-muD< -,
D • AIlE. DIFFUSER OEPTM. , -
CORRECTION FACTOR

"'" .

WEIGHT OF OXYGeN.
TYPE OF ~FFUSER

EFFICIENCY

REQUIRED SCFM ..
150 PI~nt
REQUIRED SCFM PER BLOWER ..

12 LBS
, COS

.. COS

15 FT

3J7J LBS 02
o Las 02

28~ Las 02

8208 Las OWAY
258.7 LBS 02lHR (AOR) (24 HOURS)

, .0<

'",.•
20 eeGC

1080 FTMSl
1~ mtl'lHgi

' '''

10101 LB~Y
oU5tIQ LBSlHR FOR 21 HRS
..... 5 tIQ LBSlHR FOR

0.0175 LB 02 PER CU FT AlR
FINE
14'llo PER FT IMMERSION DEPTI'

USE' 410 FOR FINE 8lIIlBL£......o 1~ FOR COUIlSE llUBBI..E

2528
37Ql 502552

37Q2

COHSTANTS TABLE

.",,.,
•
0.578,....
,". ..

CORRECTION FOR INLET CONDmONS
INLET TEI.1PERATURE

P \48llll PSiA
PI INLET PRESSURE (OU£ TO ALTITUDE)
T &8F.leo .. 52eR
T1 INLET TEMP CEG F • 4GO

CAlCULATED FLOW RATE

100 OEO F

SIlO OEOR

DISCHARGe PRESSURE

P"Q .. ~'R'l

M .. P"QIR"T. .
Q2 .. M'A"Tl~1

'" .

Q .. CFM'144
O'll5l1LBr.tIMlN

mIll ICFM BASEO ON WAteR DEl nl.4E

Ps/G" (DIffUSER DEPTM (MIVC)· 4335)+ UHE LOSS & DIFFUSER LOSS

B.OWER HORSEPOWER

...G
PSiG ..

P2 .. PI • BLOWER DISCHARGE PRESSURE (STATIC PRESSURE
FROM BLOWER SUBMERGENCE + 1PSlLINE LOSSeS)

TYPICAL B.OWER EFFICIENCY IS • 70 0%

AIR REaJlREMENTS"

DIFFUSER TYPE"

CAPACITY PER TUllE ..

".
BHP ..

BHP ..

RETRIEVABlE TUllE

4 e SCfM

NU~BeROf DIFFUSERS
.Of RACKS
TUBS PER RACKS

TOTAl NU~BER·

4 RACKS OF OIFFUSCRS
107 DIFfUSER TUBES PER RACK

tea TUBES

COST ESTIMATES



EXCAVATION

610lAC ECIUlPWENT

ClARIFIERS

RETURN SlIJOGE. PUWP STATION

PIPING

GRAVITY SEWf::R

FENCING

SEEDING

BlOWER BUILDING

TfIICKUNG FILTER & EXISTING SHT CONVERSK

SITE WORK

SlUDGE DEWATERING IMPROVEMENTS

ELECTRICAL & CONTROLS

SCADI'. SYSTEM AND INTEGRATION

FlOOO PROTECTION

DEBT PAYIlIENT

te.754 CY '>0 $758.000

, " $720.000 $720.000

," $m.<l3ll $778.000

". = .... ""..
," $77••000 $77.000

1.500 U' ." $112.!ioOO

1.500 LF '" $30.000

," $10.000 $10.000

'" $250.000 $250.000

". "".00<> $500.000

". $1llI0.000 $~.ooo

". $750.000 $750,000

'" $1.075,000 $1.075,000

". $300,000 ""'...
". $1.IIilO.OOO $1.11lO.000

SUBTOTAL $8,&51.S00 SU62,OOO

20 IXI'lo CONTINGENCY $1.130.300

Lo\NDACO~ ......
ENGINEERING, ADWIN I.ETC lillO.>!2 S3."'llUllXl

PROJECT TOTAL $12.173.000

u.u.~5

" "-"'S
3 SO'% INTREST RATE

ANNUAL OPERATlON ANO MAINTENANCE COST CAlCU.....T1OH

LIFT STATJON TO BIO\.AC SYSTEM

AERATION SYSTEM POWER

BLOWERS
RASPUMPING
FINAL CLARIFIERS
SlUDGE HOLOlNG TANK AERATION

DEWATERING

.......NTENANC£ AND REPAIR

SUPPUES

TOTAL 0 & M COSTS

" ""

15 HP

,n.28 HP
20 HP
, H'

25 HP

2.7 MILLION GAL

0010 pef KWH

17.5 HRIOAY

2. HRIOAV
2. HRIOAV
2. HRIOAV
2. HRIOAY

so 02 PER GALLON

OS.813 KWHIYR

1.S(lg,11Oli KWHlYR
175.200 KWHIYR

17.520 KWHIYR
210,000 KWWYR

8,707

105,t!4-4
12.2M

1.22t!
15,330

$U.OlIO

SSO...

"'..
"...

$10.000

$142.000



SYSTEMEVALUATIOH
OXlDATIOH DITCH Tll:EATMIEHT BEATRICE, NEBRASKA

USING PftOJECTED l.OADINGS

PflOPOSED Fl.OW' ANt) l.OAD CHAllACTEftlSncS

FLOW 131 AVE MGO
BOO 1.5(101 AVE l.8SlDAY
SS U40 AVE l.8SlDAY

"'"ONWOO••"'.Aii"'.'i·.""".y••••••••
OXIPAT!OH DITCH PRogsS pESIGN

DESIGN LOADINGS

1153 PEAKMGO
:2,811 1M)(

5.1\3 1M)(

""-

32S MOO ASSUMED PEAK HOUR
1311 MGIt. AVE
20ll MGIt. AVE

45 MGJt. AVE

FLOW
PEAK FLOW

'00'AMMONIA (NH3-N)

''''
'00'
~MONIA (NH3-NJ

''''
ASSUMPTIONS

02 PER LB OF BOO
02 PER LB OF NH3-N
02 PER LB Of TKN

TOTAJ.. AERATlON TIME

BASIN SlOE WATER DEPTH

AERAnoH BASIN

TANK SIZE (EXISTING)
RACE TRACK
INSIDE RADIUS"
OUTSIDE RADIUS.
DiSTANCE CENTER TO CENTER '"

SURFACE AREA.

DETENTION molE I VOLUME

SWO ..

131 MGO
3.25 MGD

138 mgn",.,
"."

2811 LBSIOA'\'
o LBSIOAY
~ LBSIOAY

BASED ON DESIGN HOW
!lASED ON DESIGN FLOW
!lASED ON DESIGN FLOW

1 2 lBS

"OS
HIl.BS

24 HRs.1lA'\'

"n

\8FT

4$ FT
0$ FT
10FT

0112 SQ. FT

FLOOR EL47.0

EL 87 0

11210 LBSIOAY
...,35 LBSlHR FOR 24 HRS
~135 L8SIHA FOR

AERATION TANK VOlUME ..

DETENTlON nME AT DESIGN FLOW

DETENTlOH TIME AT PEAK FlOW

LOADING"

AlR REQUIREMENTS

ANTICIPAteD NUMBER OF 91.OWERS"

02 REClUlRED F()l;l BOO "
02 Fl£Ql.HRED HH-3 ..
02 REOUIRED TK.N ..

TOTAL 02 REQUIREO •

ALPHA"(1024·T·20)"BETA·

C .. RESlDUAJ.. 02 IN BASIN
AU'HA
8ETA '
TEMP'
AlnTUD',
o " AVE_ OIFFUSER DEPTH

, .
CORFl£CTlON FACT()l;l

"'" .

WEIGHT Of OXYOEN"
TYPE Of DIFFUSER
EFFICIENCY

REOU1RED SCFM"
150 Pwcenl
REQUIRED 5Cnol PER BLOWER"

AOR,

,.",..
20 OEGe

10&0 FTMSL
~~ ...

17*' CUBIC FEET
1307'67 GALl.ONS

01 HRS

lUll LBS.. IlOOIIOOlI CU FT

3313 L8S02
o lBS02

323lI LBS02

~12 LBS02JCAY
215.5 LBS 02MR (AOR) (24 HOURS)

, """

17 FT

"...

00175 LB 02 PER CU FT AlR
FINE
1 .,. PER FT IMMERSION DEPTH

USE' ~FORFHEBl-.E""""I... FORCOURS[ IIIUIllll..E

CONSTANTS T~LE

.".." •
0.578 2lI

'''' "
""

CORRECTION FOR INLET CONDITIONS
INLET TEMPERATURE"

H 8015 PSIA
100 DEGF



",
"
CAlCUlA1£0 FlCNI RATE

INlET PRESSURE (CUE TO ALTITUDE)
W-480 -$28R
INLET TEMP CEC F •~ S60 O£GR

,. III PSI"

DlSCHAAGE PRESSURE

p-a. M"'R"Y
"·P"~·T

" .
Q2" M"R"n""
Q2 •

Q " Cf"'","
110.l161.8Iol1MIN

JOlll lcnl BASEO ON WATER O£T TIME

PSiG" (DIFFUSER Ol:PTH (MAX)' H3S}+ UNf lOSS & DIFFUSER LOSS

BLOWER I'ORSEPOWER

PSiG"
PSIG"

12 ••3JS'
.~

P2 ... PI' BlOWER ~SCHAAGEPRES5URE ISTATlC PRESSURE
FROM BLOWER SUflMERGENCE' lPSlllNE lOSSES)

TYPICAl. BLOWER EFFICIENCY IS ... 70.0%

",.

DIfFUSER OE$IGfoI

AIR REQUIREMENTS.

OIffUSER TYPE ...

CAPACITY PER TUBE ..

_._.
-="

RETRIEVABLE ruBE

411 SCFM

14tue

13.011 PER BlOWER

NUMBER Of OIFFUSERS
_Of RACKS
ruBS PER RACKS

TOTAL NUMBER ..

AERATION BASIN STRUCTURE

STRAIGHT RUN

.. RACKS OF DIFFUSERS
,.. DIFFUSER TUBES PER RA~

S&l TUBES

NUMBER , EXCAVATION
LENGTH "WIDTH "DEPTH "FREEBOARD ,
WALLS '""".,
"'" ".

.".'"
TOTAL 1512.850
,"OEXC S58.2.
TOTAL Sf SG41.14S

3,2811 CV

....,,"
""""""0EPn<
WAll THICKNESS

"""""'"BASE THICKNESS

" .."n
"n",n
,~

,n

ClARIFIERS

EXTERIOR WAll CONCRETE $,141 CF
213 CV

TOTIII. EXTERIOR WALL 212.02 CY
COST~Y $!.$I)

COST PER BASIN $110,8(1

BASE CONCRETE 1.835,13 Cf'
321.25 CY

TOTAL "'lL 321.25
COSTleY nso

COST PER BASlN $11U37

TOTAL CONCRETE COST $l72,824 PER BASIN

EO $l5(),OOO

TOTAl. Sf & EO 'I,lIn,OOO

~B€R

"""'"'"0EPn<
WALL THlCXNESS
6ASE THICKNESS

WAll CONCRETE

TOTAL ALL

COST PER ClARIFIER

BASE CONCRETE

TOTA,l All

COST~Y

1l.!lOO CF
352 CY

703.12 CV...,
'1113,522

5,.,510 Cf
200se C'(
40112



COSTICY S360

COST PER ClARIFIER $70.11111

TOTAL CONCRETE COST PER CLARIFIER $2e3.718

TOTAL CONCRETE COST All CLARIFIERS $527.430

EQUIPMENT COST AU ClARIFIERS $2~.000

TOTAl ClARlFIER COST $777.430

RETURN SllJllGE PVMP1tfG STATtON

SlUOGE PRODUCTION..""'....."

"""
twlY SlUDGE PftOOllCtlON

COHCENTRAT\ON

VOlUt,E

.,.
"'.".",0'"
""GO"WAll Tl-!IC!<NESS
eASE Tl-!ICKNESS
ROOF &FlOOR

CONCRETE

W"',

"'"
''''''''

"""
COST

WAllS..."
""""OOR

TOTAl

EQUIPMENT

PUMPS 2000 GPM

PUMPS \000 GPM

PIPING

EXCAVATION

"'''''
CONTROLS

TOTAl.

0.75 USUI BOD

UIIl8$

2.1OIl1lS

283.54& US SlUDGE
31.001 GAllDNS/OAY

40 FT

"""'''1 5 FT

'"'"

2112 CF
78 CY

.., '"
"'''

$550 PER CY
$350 PER CY
S&5O PER CY
$Il5O PER CY

S175.age

H"

""
$45.000

530.000

$500 PER CY

$lIO.ooo

$30.000

$147,1l48

$15.000

"'.",
""",

POSSIBlE USE Of' EXISTING SLUOGE HOlOlNG AND TRICKLING FilTER

EXISTING SliT VOlUME

EXIST!tfGTAHKS

"'""'""'0'"
OEP'"

"""""
VOlUME AU TANKS

E)(JSTING TRICKLING FilTER STORAGE VOlUME

OLAMETER

DE''''
VOt.UWE

TOTAl. SlUDGE STORAGE VOLUME

SlUDGE GENERATlON FROM CMAS

DETENTION TIME

,
215FT
215FT

<on

4,1123 CU FTfTAHK
3<I.5le Goll..lONS

1C3.721l Goll..lDNS

1l2.1113 CUFT
lMlo4.~ Go<UONS

31.llO1 ~YATO,""SOlIDS

25 28 DAYS



NEw,t.fRAnON
BLOWERS
TRICKLING FILTER COHI/'ERSION

EXCAVATION

OXlOATlOH DITCH

ClARIFIERS

RETURN SlUDGE PUMP STATION

PIPING

GRAVITY S€WER

FENCING

SEEDING

BLOWER BUILDING

TRICKUNG FILTER & EXlSTING SHT CONVER~ON

SITE WORK

SlUDGE OEWATERING IMPROVEMENTS

ELECTRiCAl & CONTROlS

SCADA SYSTEM ANO INTEGRATlOH

$150.000
$100.000..............

COST ESn......TES

3.280 CY

,eo
as

as

as

1.500 LF

1.000 LF

as
,co

,co

as

,"
, "

""
$1623.000

$533."'"

$822.2(0

'"
""

$10,000

$350.000

$500.000

$~13.600

$150.000

SUBTOTAl

2O.DO'llo CONTlNGENcY

51.1523.000

'118.000

'823.000

5112,500

520,000

'10.000

5350.000

5500.000

5150.000

57.1IllO.000

51518,000

D£8T "AVMENT

ENGINEERING. ADMIN &ETC

PROJECT TOTAL

5771.20'

" <EARS
3.50% lNTREST RATE

$11.0411.000

ANNUAl. OPERATION AHD MAlNTENAHCE COST CALCULATION

UFT STATION TO 8I0lAC SYSTEM

,t.fRATIOH SYSTEM POWER

15 HI'

0010 ~'KWH

QI5."3 KWH!VR se.l0l

BLOWERS

""'''''RASPUMPING
FINAl ClARIFIERS
SlUDGE HOLDING TAN!( ACRAT10H

OEWATERlNO

MAINTENANCE AND REPAIR

"""'""
TESTlNG

CONTlNGENClES

TOTAL 0 & M COSTS

""'"

1401' HP

~.. ""
""''"'"""

27 Nll..UONGAl

2( HRlDAY
'2( HR/OAY
2( HRIOAY
2( HRIOAY
2( HR!OAV

$0 02 PER GAllON

1.18O.(lI3 KWHIYR.

"' ... <WHNR
115.200 KWHfI'R

11.520 KWHIYR
21~,000 KWHIYR

SlN.Il35
...(.528
512.2&f

51.22e
$15.330

$(1,000

$(5000

$'0.000

.......



SYSTEM EVAlUATION
SaR TREATMENT BEATRICE, NEBRA.5KA.

USING PROJECTED LOADINGS

PROPOSED FLOW AND LOAD CHARACTERISTICS

FLOW
BOD
55
AMMONIA

1.31 AVE MGO
1.504 AVE LBSIOAY

2.249 AVE LBSIDAY
492 AVE LB$lDAY

1.63 PEAK UGO
2.811 MAX
5,113 MAX

704 MAX

3.25 MGD ASSUMED PEAK HOUR
138 MGJL AVE
206 MGJl. AVE
45 MGJl. AVE

S8R PROCESS DESIGN

FLOW

'00

'"AMMONIA

c=::JNEED DATA ENTRY

DESIGN LOADINGS

AVERAGE FLOW
PEAKF1.0W

BOO'
AMMONIA (NHJ..N)

ASSUIolPTIONS

02 PER La Of' 600
02 PER 19 Of' NH3-N,......,
",-VSS

NUt.lBER OF BASINS
BASINS PER TRAIN

BASIN SlOE WATER DEPTH

AERATION BASIN SIZING

"'-ss •

VOlU",

1.113 t.lGD
2.811 LBSIOAY
6.113 LBSIOAY

7ll-4 L8S1OAY

131 UGD

'"''''''
2.811 LBSIOAY

7ll-4 LBSIDAY

124 lBS
4J:llBS.,

""'""""

LBS BOOlF.Ma "'-5S lBS
28.112 les

251.3011 mgll
51 18e10 mgII

""

VOl(MG) -las ....SSlDESlGN "'-SS PPM X 8.306
VOlUK 0.843 lAG
VOlUUE 1l2,ese CF

Rl:CTANGl.IlAR 8ASJIlS

W'"''
DETENTION TIME

80 LENGll1 ..

DETENTION TIME.

AIR REQUIREMENTS

02REQU~EDF~BOO E

02 REQUIRED FOR NH3-N

TOTAL 02 REOllItED E

..., .
,we •

14 FT AT lOW WATER lEVEL
18 FTATHIGHWATEfUEVEl

36.8 HRS

llQ.800 CF EACH
810,208 GALLONS
268,800 CF

2.010.624 GALLONS

3.«lllLBS02
3.238 Las 02

8,724 lBS OWAY
280 l8S ll2MR (AOR)

PER TRAIN llQ.l\OO CF
810,208 GAL

SO« •

C _ RESOOAL 02 IN BASIN

""'"" .BETA •
m", •

ALTITUDE -,
D • AVE DFFUSER DEPTH

, .

.."..'"
20 DEGC

l0e0 FT MSl
7306 mm Ho

0.858
3S

1!1"0IlI1.8lf.P~n-c
(1"0IlI78)"G.0Q2

H"
CONSTANTS TABLE

• ,



CORRECTION F"'CT~

"'" .

WEIGHT OF OXYGCH 
TYPE OF DIFFUSER
EFFICIENCY

REQUIRED CFM

....
444 LBSlHR FOR 24 HRS

00115 LB 02 PER CU FTAR
'HE

1.5'10 PER FT NMERSlON DEPTH
USE 1.41'10 FOR F~E BUB6t.E AND 1'10 FOR COURSE BUBBLE

1.6113

5-15
18-25
28-33

0.578
0.658
0.738

'""..

CORRECTION FOR ~LET CONDITIONS
~LET TEMPERATURE

P 14.M PSIA
Pt ~LET PRESSURE (0lIE TO AtTTT1JOE)
T l\8F.4(1(1 - 52flR
T1 ~LET TEMP OEG F. 4(1(1

CAlCULATED FLOW RATE

\00 OEG F

14111 PSIA

5l!lO DEGR

p'o- M'R'T
M- P'Q-R'T..
02- torWTllP1
Q2 •

BlOWER HORSEPOWER

Q - CFM'144
127.34 LBI.lIMIN

l.eel ICFY

243,651.65

BHP • .227'ICFt.4'UP2/PW,283-IJ
BLOWER EFFICIENCY

P2 • PI • BLOWER DISCHARGE PRESSURE (ST"'TIC PRESSURE
FROM BLOWER SUBMERGENCE. O.8PSI LINE LOSSES)

TYPICAl BLOWER EFFICENCY IS 10.O'Jio

",.

"" .
ANNU"'L 0 & M COST

22711 PSlA 1l,S1l PSIG

AERATION DIFFUSER EVALUATION

NUMBER OF TRAINS

NUMBER OF TRANS N SERVICE
OFFUSERS PER TRAIN
TOTAL DIFFUSERS
DESIGN AR RATE PER OFfUS£R

AIR REOUIREMENT

ACTUAl ...1R RATE PER DIFFUSER

RECOMMENDED AIRFLOW PER DIFFUSER
RECOMMENDED NUMBER Of DIFFUSERS
PEAl< AIR PER DIFFUSER
NUMBER Of DIFFUSERS AT PEAK AIRFLOW
AOOITlOHAl DIFFUSERS REOUIRED

AERATION BASIN STRUCTURE

TOTAl ST & EO

SLUDGE YElD

000

0 .....Y SLUDGE PROOUCTIO

Tlt.4E RUNNING BLOWER

DAYS PER YEAR
COST PER kWh

ANNUAl COST FOR AR

TOTAl ANNUAl COST

NUMBER 3
LENGTH .,
WIDTH 8D
OEPTH I.
FREEBOARD 2

WALLS "J67
$550.00

BASE '64<
$350.00

TOTAl $1.161,911
ADO EXC $116.191
TOTAlST $1.278.102

ea $1.000.000

52,279.000

075 lBSJLB 800

2.811 lBS

2,108 lBS

24 HR/OAY

$53,Oll2

$53,Oll2

1
1.000
1.000

45 sen.

1.(193 seFU

uw SCFY

4.5 SCFM

'"4 SCFM
m

-&>4 AT RECOMMEHDEDARFlOW

EXCAVATION 7,\11 CY



CONCENTRATION

VOlUME

.....
2e3,5048 LaS SLUDGE

31,1101 GALLONSt1:IAY

POSSIBLE USE OF EXlSTING SLUDGE HOLDING AND TRICKliNG FILTER

EXISTING SHT VOlUME

EXlSlWG TANKS
LENGTH
WIDTH
DEPTH

VOLUME

VOLUME ALL TANKS

EXISTING TRICKLING FILTER STORAGE VOLUME

DIAMETER
DEPTH

VOLUME

TOTAl SLUDGE STORAGE VOLUME

SLUDGE GENERATION FROM CMAS

DETENTION TIME

3
21.5 FT
21.5 FT

10""

4,623 CU FTfTANK
34,576 GALLONS

103,729 GALLONS

130 ,.,.,,.,.
92,913 cu FT

694,986 GALLONS

798,715 GALLONS

31,601 GALIOAY AT 0.BY, SOLDS

25.26 OAYS

NEW AERATION
BLOWERS
TRICKliNG FI.TER CONVI

$150.000
$100.000
rn<W!lIl
$500.1]00

COST ESTIMATES

!llil Q\It= llli!I> ~ IQI&

SITE WORK as $77S.800 $ntl.oro

GRAVITY SEWER 1,500 LF $75 $112.500

SBRBASrNS as S2,21G.OOO $2,2711.000

BLOWER BLMLOING 1 LS $350.000 $350.000

REUSE EXISTING SHT & TF 1 LS .....000 .....000

FENCING 1.000 LF $20 520.000

SEEDING 1 LS $10,000 $10.000

SITE PIPING 1 LS $581.850 "".000

ELECTRICAL as $.,750 $1170,000

SLUDGE DEWATERING ADDITIONS 1 LS $750,000 $750,000

SCADA SYSTEM AND INTEGRATIOt as $300.000 $300,000

SUBTOTAL 18.850.000

20.00% CONTINGENCY $1,330.000

ENGINEERING, ADMIN sere $1.330.000 $2,000.000

PROJECT TOTAl. $11,310.000



OEBT PAYMENT $655,062
20 YEARS

3.50% INTREST RATE

ANNUAl OPERATION ANO MAINTENANCE COST CAlCULATION

UFT STATION TO BIOlAC SYSTEM

AERAnON SYSTEM POWER

BlOWERS
MIXERS
SLUDGE HOLDING TANK AERATION

87 HP
50
25 HP

0.070 per KWH

17.5 HR!OAY

24 HRIDAY
24 HR!OAY
24 HR!OAY

95.813 KWHlYR

758,032 KWH/YR
438.000 KWH/YR
219.000 KWH/YR

56.701

553.062
$30.660
515.330 S106.ooo

DEWATERING

lABOR

MAlNTEHANCE ANO REPAIR

SLIPPlIES

TESTING

CONTlNGENC1ES

TOTAL 0 & M COSTS

20.00%

2.7 MILLION GAl $0.02 PER GALLON 541.000

"".000
$15.000

$5.000

$10.000

52Gl,(lOO



TABLE

SUMMARY SHEET OPERATION & MAINTENANCE COSTS AND COST EFFECTIYE ANALYSIS
BEATRICE. NEBRASKA

• PRELIMINARY OPINION OF COST - OPERATION & MAINTENANCE

COSTS ($/YEAR)

.em stOl.AC OXfDATtON DITCH SBR

Power $142,000 $150.000 $106,000
Labor $50,000 $45,000 $40,000
Supplies $5,000 $5.000 $5,000
Maintenance & Repair $25,000 $25,000 $15,000
Testing $10.000 $10,000 $10,000
Biosolids Dewatering $41,000 $41,000 $41,000
Contngency $55,000 $56.000 $44,000

TOTAl $328,000 $332,000 $261.000

The costs in Table __ does not inckJde sewer ~ne maintenance, lift stations, interest, tax, depreciation, or bond payments.

Economic Analysis

TABLE__ • PRELIMINARY OPINfC)N OF COST - COST EFFECT ANALYSrs

SIOUC OXIDATION DITCH SBR

Capital $8,652,000 $7,690,000 $6,650,000
Ovemead $3,461,000 $3,156,000 $2,660,000
Land 560,000 $0 $0

Present Worth· New
Treatment Process 512,173.000 $11,046,000 $9.310,000
Present Worth - Exist:i1g
Plan Improvements $958,300 $958,300 $958,300
Present Worth· Total $13,131,300 $12,004,300 $10,268,300

Term, years 20 20 20
Interest Rate 3.50% 3.50% 3.50%

Annual Payment $924,000 $845,000 $723,000
O&M $328,000 $332,000 $261,000

Net Annual Cost $1,252,000 $1,177,000 $98-4,000




